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Claims 



1. Cefem compounds represented by general formula 

N-x— C — CQNH -T— < ® ^ 



7 O- 
O 

[in the formula, Rl represents an amino group or protected amino group, R2 represents a lower 
C1-C4 alkyl group, R3 represents a vinyl group, lower alkylthio group, -CH=CHC00R3' (R3' is 
hydrogen or a lower alkyl group) or -CH2COO R3" (R3" is hydrogen or a lower alkyl group) and 
R4 represents a carboxyl group or protected carboxyl group] and pharmaceutically acceptable 
salts thereof 

2. Syn isomers of the compoimds described in Claim 1. 



Detailed explanation of the invention 

This invention pertains to novel cefem compounds and pharmaceutically acceptable salts 

thereof. 

Many cephalosporin compounds are marketed and applied in clinical treatments currently, 
but only a few of them, including cephalexin, cefatrizine, cefaclor and cephalexin are orally 
administered drugs. In this regard, the present inventors conducted an investigation aiming at 
searching for cephalosprin compounds having a broad antibacterial spectrum and effective 
against resistant bacteria as well as being able to be administered orally and discovered 
cephalosporins having various substituents at the 7 and 3 positions of the nucleus and that certain 
cefem compounds had a broad antibacterial spectrum and excellent antibacterial effect when 
administered orally, thus accomplishing the present invention. 

Specifically, the present invention pertains to novel cefem compounds having excellent 
antibacterial activity, and more specifically, it provides cefem compounds having general 
formula (I) 



[in the formula, Rl represents an amino group or protected amino group, R2 represents a lower 
C1-C4 alkyl group, R3 represents a vinyl group, lower alkylthio group, -CH=CHC00R3' (R3' is 
hydrogen or a lower alkyl group) or -CH^COO R3" (R3" is hydrogen or a lower alkyl group) and 
R4 represents a carboxyl group or protected carboxyl group] and pharmaceutically acceptable 
salts thereof 

Compounds (I) of the present invention can be synthesized by any of the following 
methods. 

® Synthesizing compounds (I) of the present invention by reacting compounds represented by 
general formula (II) 





s 



(I) 



(in the formula, R3 and R4 are the same as the aforementioned) 

or N-silyl compounds thereof with compounds represented by general formula (III) 



* [Numbers in the right margin represent pagination in the foreign text.] 
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(in the formula, Rl and R2 are the same as the aforementioned) 

or carboxyl group thereof, followed by removing the protecting groups if necessary. 



C CONH-r-f ®^ 



® Removing the protecting groups of Ri^ from compounds represented by general formula (la) 

i 

(in the formula, Ri" represents protected amino groups while R2, R3 and R4 are the same as the 
aforementioned) 

to produce compounds represented by general formula (lb) 



T 

o 



(in the formula, R2, R3 and R4 are the same as the aforementioned) 



(D Synthesizing compounds (I) of the present invention by reacting compounds represented by 
general formula (IV) 

C— C30NH— J— I'S'^ 

m 



OH 



(in the formula, R4* represents protected carboxyl groups, and R,* and R3 are the same as the 
aforementioned) 

with compounds represented by general formula (V) or (VI) 

»*«>X (V) . BtCOClUC (W 
(in the formula, X represents halogen atoms, and R2 is the same as the aforementioned) 

In the aforementioned formulas (I)-(VI), "lower" means 1-4 carbons unless otherwise 
specified. The protecting groups for the amino group represented by R,* may be any 
conventional group as long as it can be detached when desired and the preferably applicable 
examples include 2,2,2-trichloroethoxycarbonyl group, 2-methylsulfonylethyloxycarbonyl group, 
1-butoxycarbonyl group, chloroacetyl group and trityl group. The protecting groups for the 
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carboxyl group represented by may be any conventional group utilized for jS-lactam 
compounds and the examples include diphenylmethyl group, p-nitrobenzyl group, trichloroethyl 
group, p-methoxybenzyl group and aryl group. Also, examples of the reactive derivatives of the 
carboxyl groups of compounds (III) include acid hahde compounds, acid azides, acid anhydrides, 
mixed acid anhydrides, active amides and active esters. Also, chlorine, bromine and iodine can 
be cited as the halogen atoms of compounds (V) and (VI). 

Compounds represented by formula (III) as the starting materials in method ® of the 
present invention can be produced, for example, by reacting compounds represented by general 
formula (VII) 



(in the formula, R2 and X are the same as the aforementioned), followed by removing the 
carboxyl protecting groups. 

The reaction with compound (V) or compound (VI) is conducted in an organic solvent, 
water or a solvent containing water in the presence of an alkali. Removal of the carboxyl 
protectmg group must be conducted under a condition that does not cause the cleavage of the 
acyl group of the oxime or the decomposition of oxyimino group. For this reason, the method of 
removal with palladium catalyst using an allyl group (J. Org. Chem., 47-587, 1982), or the 
method of acid hydrolysis using the t-butyl group, p-methoxybenzyl group or diphenylmethyl 
group as R5 is applied. 

In method ® of the present invention, if a reactive derivative of the carboxyl group of 
compounds represented by formula (III) is utilized, the reaction is preferably conducted on an ice 
bath in a solvent that is not adversely affecting the reaction, for example, water, acetone, dioxane, 
acetonitrile, chloroform, methylene chloride, tetrahydrofuran or ethyl acetate. Also, if 
compounds of formula (III) are utilized in their free forms, the reaction is preferably conducted 
in the presence of a condensing agent. Examples of such condensing agents include the so-called 
Vilsmeier reagents obtained from the reaction of N,N'-dicyclohexylcarbodiimide; 
N-cyclohexyl-N'-morpholinoethylcarbodiimide; N-dicyclohexyl-N'-(4- 

diethylaminocyclohexyl)carbodiimide; N,N'-diethylcarbodiimide; N,N'-diisopropylcarbodiimide; 
N-.ethyl-N'-(3-dimethylaminopropyl)carbodiimide; N,N'-carbonylbis(2-methylimidazol); 
pentamethyleneketene-N-cyclohexylimine; diphenylketene-N-cyclohexylimine; ethoxyacetylene; 




(m the formula, R5 represents a carboxyl protecting group, and Rl is the same as the 
aforementioned) 

with compounds represented by formula (V) or (VI) 
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^t-COX (V) . Kx-COCH^ fil 



1-alkoxy-l-chloroethylenes; trialkyl phosphites; ethyl polyphosphate; isopropyl polyphosphate; 
phosphorus oxychloride; phosphoras trichloride; thionyl chloride; oxaly chloride; triphenyl 
phosphine; 2-ethyI-7-hydroxybenzisooxazolium chloride; 2-ethyl-5-(m- 
sulfophenyl)isooxazolium hydroxide intermolecular salt; l-(p-chlorobenzenesulfonyloxy)-6- 
chloro-lH-benzotriazole or dimethylformamide with thionyl chloride, phosgene or phosphorus 
oxychloride. 

This reaction can also be conducted in the presence of an inorganic alkali or organic 
alkali, and the examples of the alkalis include alkali metal hydrogen carbonates (for example, 
sodiimi hydrogen carbonate, potassium hydrogen carbonate), alkali carbonates (for example, 
sodium carbonate, potassium carbonate), alkaline-earth metal carbonates (for example, calcium 
carbonate, etc.), tri(lower)alkylamines (for example, trimethylamine, triethylamine, etc.), 
pyridine, N-(lower)alkylmorpholines and N,N'-di(Iower)alkylbenzylamines, etc. 

There is no particular restriction to the reaction temperature, but the reaction is in general 
conducted under cooling or heating. 

The syn isomers of the objective compounds (I) of the present invention can be obtained 
from the reaction of the corresponding syn isomers of compounds (II) and compounds (III) under 
neutral condition in the presence of the aforementioned Vilsmeier reagent, for example. 

Also, the reaction of method (3) of the present invention can be conducted by 
conventionally known methods. Specifically, the reaction of compounds (IV) and (V) can be 
conducted at -20-20^C in a solvent such as methylene chloride, ethyl acetate or tetrahydrofuran 
in the presence of an organic alkali such as pyridine or triethylamine or an inorganic alkali such 
as potassium carbonate or sodium bicarbonate. Also, the reaction of compounds (IV) and (VI) is 
preferably conducted at 0-5 °C in a solvent such as dimethylformamide or dimethyl sulfoxide. 

Furthermore, the removal of the protecting groups in methods (D"® of the present 
invention can be conducted by conventional methods in response to the type, and methods such 
as acid hydrolysis, alkali hydrolysis and reduction can be applied, for example. 

Syn isomers and anti isomers are present in compounds (I), (la) and (lb) of the present 
invention and in starting materials (HI), (IV) and (VII), and the two types of isomers and any 
mixture thereof are all included in the present invention. 

In this regard, the syn isomers and anti isomers of the objective compounds (I) mean 
geographic isomers having the following partial structures (VIII) and (IX), respectively. 




O At 
V 
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(in the formulas, Rl and R2 are the same as the aforementioned) 

In case the compounds of the present invention contain free carboxyl groups and/or free 
amino groups, pharmaceutically acceptable salts thereof can be derived by conventional methods. 
Said salts are the normal, nontoxic salts, and examples of such salts include metal salts such as 
alkali metal salts (for example, sodium salts, potassium salts, etc.) and alkaline-earth metal salts 
(for example, calcium salts, magnesium salts, etc.), salts with organic bases (for example, 
trimethylamine salts, triethylamine salts, pyridine salts, picoline salts, dicyclohexylamine salts, 
N,N'-dibenzylethylenediamine salts, etc.), salts with organic acids (for example, acetates, 
maleates, succinates, methane sulfonates, benzene sulfonates, formates, toluene sulfonates, etc.), 
salts with inorganic acids (for example, hydrochlorides, hydrobromides, sulfates, phosphates, etc.) 
and salts with amino acids (for example, alginates, asparaginates, glutaminates, etc.). 

The objective compounds (I) and pharmaceutically acceptable salts thereof of the present 
invention are novel compoimds showing potent antibacterial activity, which inhibit the growth of 
a wide range of pathogenic microorganisms including gram-positive bacteria and gram-negative 
bacteria, and are particularly useful as antibacterial agents for oral administration. When the 
objective compounds (I) and pharmaceutically acceptable compounds thereof of the present 
invention are utilized for therapeutic purpose, the aforementioned compounds are incorporated as 
active ingredients, which are administered in conventional drug forms by blending with 
pharmaceutically acceptable carriers. Examples of the carriers include organic and inorganic, 
solid and liquid excipients suitable for oral administration, nonoral administration and external 
application. Also, the drug forms include capsules, tablets, sugar-coated tablets, ointments, 
suppositories, solutions, suspensions and emulsions. 

The result of the antibacterial activities investigated for the representative compounds of 
the present invention are shown in the following for the purpose of showing the usefulness of the 
objective compounds provide by the present invention. 

1. Antibacterial activity 

(a) Test method 

The test was conducted by the dilution method with agar plate, and the minimimi 
inhibitory concentrations (MIC) for inhibiting the growth of bacteria shown in Table 1 were 
recorded. Table 1 shows the results. 

(b) Test compounds 

A: 7-[2-(2-aminothiazol-4-yl)-2-acetyloxyiminoacetamido]-3-methylthio-3-cefem-4- 
carboxyUc acid trifluoroacetic acid salt (syn isomer) 
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B: 7-[2-(2-aminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-methylthio-3-cefe^^ 
carboxylic acid trifluoroacetic acid salt (syn isomer) 

C: 7-[2-(2-aminothiazol-4-yl)-2-propionoyloxyiminoacetamido]-3-methylthio-3-cefe 
carboxylic acid trifluoroacetic acid salt (syn isomer) 

D: 7-[2-(2-aminothiazol-4-yl)-2-isobutyryloxyiminoacetamido]-3-methylthio-3-cefem-4- 
carboxylic acid trifluoroacetic acid salt (syn isomer) 

E: 7-[2-(2-aminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-ethylthio-3-cefem-4- 
carboxylic acid trifluoroacetic acid salt (syn isomer) 

F: 7-[2-(2-aminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-methoxycarbonylmethyl- /5 
3-cefem-4-carboxylic acid sodium salt (syn isomer) 

G: 7-[2-(2-aminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-vinyl-3-cefem-4- 
carboxylic acid trifluoroacetic acid salt (syn isomer) 
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Key: 1 Tested bacteria 

2 Tested compounds 



2. Therapeutic experiment of infection 

(a) Test method 

ICR-JCL mice (4-week-oid males, weight 20 ± 0.5 g), 3 mice/group, were utilized as the 
test animals. The bacterium for infection was Escherichra coli No. 29, which was incubated at 
ZTC for 20 h in heart infusion agar and suspended in physiological saline solution, followed by 
mixing muein to give a concentration of 2.5 % and injecting into the abdomens of the mice. Drug 
samples were orally administered at various concentrations immediately after the bacterial 
infection, and the number of surviving mice was counted after 7 days. Table 2 shows the result. 

(b) Compounds tested 

H: 7-[2-(2-aminothiazol-4-yl)-2-acetyloxyiminoacetamido]-3-methylthio-3-cefem-4- 
carboxylic acid pivaloyloxymethyl ester (syn isomer) 

I: 7-[2-(2-aminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-methylthio-3-cefem-4- 
carboxylic acid pivaloyloxymethyl ester (syn isomer) 
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Key: 1 Dosage (mg/mouse) 

2 Survival rate 

3 Cefloxacin 

4 Untreated control group 

5 Test compoxmds A, B and E are the same as the aforementioned. 



Next, the present invention is explained in detail using reference examples and 
application examples, but they are not to be construed as limiting the present invention. 

Reference Example 1 

Ethyl 2-(2-aminothia2ol-4-yl)-2-hydroxyiminoacetate (syn isomer): 

A solution of 30 g of ethyl acetoacetate in 30 mL of glacial acetic acid was chilled on ice 
while stirring, to which a solution of 18 g of sodium nitrite in 40 mL of water was added at a rate 
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such that the reaction temperature was maintained at below 10°C. After stirring for about 30 min 
on ice, 16 g of potassium chloride in 80 mL of water was added. The resultant mixture was 
stirred for 1 h. The lower organic layer was separated and the aqueous layer was extracted with 
diethyl ether. The extract was combined with the oily layer, which was washed sequentially with 
water and saturated aqueous table salt solution, followed by concentrating until dry to give 30 g 
of ethyl-2-hydroxyimino-3-oxobutyrate (syn isomer). A solution of 1.5 g of ethyl 
2-hydroxyimino-3-oxobutyrate (syn isomer) in 40 mL of methylene chloride was stirring while 
chilling on ice, to which 14 g of sulfiiryl chloride was added drop-wise, followed by stirring for 
2 days. The mixture was washed with water, dried and concentrated. The residual oily substance 
(17 g) was dissolved in 50 mL of ethanol, to which 7.7 mL of dimethylaniline and 4.2 g of 
thiourea were added while stirring. The product was fihered after 2 h and washed with ethanol, 
followed by drying, and 7 g of the subject compound was obtained, 
Mp 188°C (decomposition) 

Reference Example 2 

Ethyl 2-(2-tritylaminothiazol-4-yl)-2-hydroxyiminoacetate hydrochloride (syn isomer): 

A solution 8.4 mL of triethylamine and 13 g of the product of Reference Example 1 in 
30 mL of dimethylformamide was stirred and chilled (-30''C), and 16.75 g of trityl chloride was 
added to the mixture over 2 h. The mixture was stirred for 30 min at the same temperature and 
for 17 h at room temperature. 

Next, it was partitioned in 500 mL of water and 500 mL of ethyl acetate. The organic 
layer was separated and washed with water and then stirred in 500 mL of IN HCl. The 
precipitates were collected and washed sequentially with water, ethyl acetate and ether, followed 
by drying, and 16.4 g of the subject compound was obtained as white soHds. 
Mp 1 84- 1 86°C (decomposition) 

Reference Example 3 

2-(2-tritylaminothiazol-4-yl)-2-hydroxyiminoacetic acid sodium salt (syn isomer): 

20 g of ethyl 2-(2-tritylaminothiazol-4-yl)-2-hydroxyiminoacetate hydrochloride (syn 
isomer) was suspended in 400 mL of ethanol, and 400 mL of a IN aqueous NaOH solution was 
added drop-wise. After stirring for 24 h at room temperature, the precipitates were filtered. The 
precipitates were washed with ether and then suspended in 500 mL tetrahydrofiiran and the pH 
was adjusted to 2.0 with 10% HCl while chilling on ice to give a homogeneous solution. Next, 
the pH was adjusted to 8.0 with saturated aqueous sodium bicarbonate, and precipitates were 
formed. The precipitates were filtered and washed sequentially with water and ether, followed by 
drying, and 16 g of white powder was obtained. 
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Reference Example 4 

2-(2-tritylaminothiazol-4-yl)-2-hydroxyiminoacetic acid allyl ester (syn isomer): 

1.8 g of 2-(2-tritylaminothiazol-4-yl)-2-hydroxyiminoacetic acid sodium salt was 
dissolved in 20 mL of dimethylformamide, to which 0.8 mL of allyl iodide was added while 
chilling on ice, and the mixture was stirred for 24 h at room temperature. The reaction solution 
was added to a mixture of 200 mL of ethyl acetate and 200 mL of water, and the organic layer 
was washed with water (200 mL x 2). After drying over magnesium sulfate and concentrating, 
the product was purified with 60 g of Wako gel C-200 (system: toluene-ethyl acetate). Amount 
yielded: 1.3 g. 

NMR (80 MHz, 8 value, PPM, CDC13): 

4.85 (2H, m), 5.25-5.50 (2H, m), 5.95 (IH, m), 6.90 (IH, s), 7.85 (16H, b.s) 

Reference Example 5 

2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetic acid allyl ester (syn isomer): 

469 mg of 2-(2-tritylaminothiazol-4-yl)-2-hydroxyiminoacetic acid allyl ester (syn isomer) 
was dissolved in 10 mL of dry methylene chloride, to which 0.1 mL of pyridine was added while 
chilling on ice. Next, 1 mL of dry methylene chloride containing 0.1 mL of acetyl chloride was 
added drop-wise, followed by stirring for 20 min at the same temperature. The solution was 
washed with water and dried over magnesium sulfate. After concentrating, the residue was 
purified with silica gel and 500 mg of the objective product was obtained. 
FD mass: 511 

IR(Nujol): 3300, 1740 cm"^ 
NMR (80 MHz, 5 value, PPM): 

2.1 1 (3H, s), 4.75-4.85 (2H, m), 5.20-5.48 (2H, m), 5.70-6.15 (IH, m), 6.85 (IH, 
s), 7.80 (15H, s) 

The compounds of the following Reference Examples 6-8 were obtained in the same 
manner as in Reference Example 5 by reacting 2-(2-tritylaminothiazol-4-yl)-2- 
hydroxyiminoacetic acid allyl ester (syn isomer) with corresponding acid chlorides. 

Reference Example 6 

2-(2-tritylaminothiazol-4-yl)-2-propionoyloxyiminoacetic acid allyl ester (syn isomer): 
FD mass: 525 

IR (Nujol): 3300, 1740 cm'^ 
NMR (80 MHz, 8 value, PPM): 
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1.25 (3H, t, J = 8 Hz), 2.5 (2H, q, J = 8 Hz), 4.75-4.85 (2H, m), 5.20-5.48 (2H, m), 
5.70-6.15 (IH, m), 6.82 (IH, s), 7.80 (15H, b,s) 

Reference Example 7 

2-(2-tritylaminothiazol-4-yl)-2-isobutyryloxyiminoacetic acid allyl ester (syn isomer): 
FD mass: 540 

IR(Nujol): 3300,1745 cm^^ 
NMR (80 MHz, 6 value, PPM): 

1.20 (6H, d, J = 8 Hz), 2.60 (IH, m), 4.70-4.82 (2H, m), 5.15-5.48 (2H, m), 
5.70-6.15 (IH, m), 6.85 (IH, s), 7.20 (16H, s) 

Reference Example 8 

2-(2-tritylaminothiazol-4-yl)-2-pivaloyloxyiminoacetic acid allyl ester (syn isomer): 
FD mass: 553 

IR(Nujol): 3300, 1740 cm"* 
NMR (80 MHz, 5 value, PPM): 

1.25 (9H, s), 4.70-4.85 (2H, m), 5.16-5.55 (2H, m), 5.65-6.20 (IH, m), 6.90 (IH, 
s), 7.26 (16H, s) 

Reference Example 9 

2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetic acid (syn isomer): 

250 mg of 2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetic acid allyl ester (syn 
isomer) was dissolved in 10 mL of dry methylene chloride, to which 5 mL of a solution of 85 mg 
potassium 2-ethylhexanoate in ethyl acetate was added while chilling on ice, followed by adding 
12 mg of triphenyl phosphine and 12 mg of tetrakistriphenylphosphine palladium (0), and the 
mixture was stirred for 1 h at the same temperature. The precipitates were filtered and washed 
sequentially with isopropyl ether and ethyl acetate, followed by drying, and potassium 
2-(2-tritylaminothiazol-4-yl)-2-acetylox)dminoacetate was obtained. The potassium salt obtained 
was then suspended in 20 mL etiiyl acetate and the pH was adjusted to 2.0 with 5% HCl while 
chilling on ice. The product was washed with saturated aqueous table salt solution and dried, and 
130 mg of the objective compound was obtained as white powder after concentrating and drying. 
NMR (80 MHz, 8 value): 

2.15 (3H, s), 6.80 (IH, s), 7.30 (16H, b,s) 

The compounds of the following Reference Examples 10-12 were obtained in the same 
manner as in Reference Example 9 by using corresponding 



2-(2-tritylaniinothiazol-4-yl)-2-alkylacyloxyiminoacetic acid allyl esters (syn isomer) as the 
starting materials and reacting with potassixim 2-ethylhexanoate in the presence of a palladium 
catalyst. 

Reference Example 10 

2-(2-tritylaminothiazol-4-yl)-2-propionoyloxyiminoacetic acid (syn isomer): 
NMR (80 MHz, 8 value, PPM, CDC13): 

1.25 (3H, t, J = 8 Hz), 2.5 (2H, q, J - 8 Hz), 6.80 (IH, s), 7.30 (16H, b.s) 

Reference Example 1 1 

2-(2-tritylaminothiazol-4-yl)-2-isobutyryloxyiminoacetic acid (syn isomer): 
NMR (80 MHz, 5 value, PPM, CDC13): 

1.05 (6H, d, J = 8 Hz), 2.40 (IH, m), 6.85 (IH, s), 7.30 (16H, b.s) 

Reference Example 12 

2-(2-tritylaminothiazol-4-yl)-2-pivaloyloxyiminoacetic acid (syn isomer): 
NMR (80 MHz, 5 value, PPM, CDC13): 

1.16 (9H, s), 6.80 (IH, s), 7.28 (16H, b.s) 

Reference Example 13 

7-j8-phenylacetamido-3-methylthio-3-cefem-4-carboxylic acid p-nitrobenzyl ester: 

5.6 g (12 mM) of 7-/3-phenylacetamido-3-hydroxy-3-cefem-4-carboxyhc 
acid-p-nitrobenzyl ester was suspended in 40 mL of dry acetonitrile, which was chilled at -20°C 
while being stirred in nitrogen atmosphere, and 2.4 mL of diisopropylethylamine and 2.8 mL of 
diphenyl chlorophosphate were added. The reaction mixture was stirred for about 30 min at the 
same temperature, and a transparent solution was obtained. Completion of the reaction was 
verified by TLC and the reaction solution was chilled at -30''C, and 2.4 mL of 
diisopropylethylamine was added, followed by blowing in about 3 g of methyl mercaptan. 
Reaction was continued for about 2 h at -25 - -30°C (precipitation of crystals), and after 
completion of the reaction was verified with TLC, 0.5 mL of acetic acid was added. 

The resultant product was collected and washed sequentially with 7 mL of cold 
acetonitrile and 10 mL of isopropyl ether, followed by vacuum drying. Amount yielded: 4.95 g 
(yield: 83%). 

Mp: 231°C (decomposition) 

IR: (Nujol): 3230, 1775 (jS-lactam), 1705 and 1650 cm"^ 
UVXmax:319nm 
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NMR (DMS0-d6 + CDC13): 8 value (60 MHz) 

3.28 (3H, s), 3.61 (2H, s), 3.68 (2H, s), 5.03 (IH, d, (J=4.6 Hz)), 5.73 (2H, s), 
5.64 (IH, dd, (J=4.6, J=7.8 Hz)), 7.29 (5H, s), 7.63, 8.20 (4H, 2xd, (J=8.2))), 8.83 (IH, d, (J=7.8) 

Reference Example 14 

7-Phenylacetamido-3-methylthio-3-cefem-4-carboxylic acid: 

2.5 g of 7-phenylacetamido-3-methylthio-3-cefem-4-carboxylic acid p-nitrobenzyl ester 
[mp. 23 1°C (decomposition)] was added to 15 mL of dioxane and 10 mL of 85% formic acid, 
followed by heating at 50-55°C, and 1.5-3 g of zinc powder was added in a few increments while 
stirring, and the reaction was further conducted for 2-5 h. Completion of the reaction was 
verified by thin layer chromatography (TLC) and the reaction mixture was chilled to room 
temperature, and the insoluble substance was collected and washed with dioxane. The reaction 
solution and the washing solution were combined and the majority of the solvent was removed 
by vacuum distillation. 10 mL of ethyl acetate and 50 mL ice water were mixed and stirred, and 
the pH was adjusted to 7.0-7.5 with an acidic solution of sodium carbonate, to which the above 
reaction solution was added drop-wise. After completing the addition, the insoluble substance 
was collected and washed with water. The aqueous layer and the washing solution were 
combined and extracted several times with ethyl acetate. The organic layer was washed with a 
small amount of water, and the washing solution was combined with the aqueous layer. 
Treatment with activated carbon is conducted if necessary. The pH of the aqueous layer was 
adjusted to 1-2 with hydrochloric acid, followed by standing overnight. The solid substance was 
collected and washed with water, followed by washing with a small amount of isopropyl ether 
and drying, and the subject compound was obtained. Amount yielded: 1.4 g (yield: 77%). The 
product was recrystallized from acetone + isopropyl ether, 

Mp: 197-98^C (decomposition) 

UV Xmax: 318 nm (95% ethanol) 

IR: (Nujol): 3280 (NH), 1770 (jS-lactam), 1690 and 1640 cm"* 
NMR (DMS0-d6 -f CDC13): 8 value [60 MHz (R600)] 

2.33 (3H, s), 3.57 (2H, s), 3.67 (2H, s), 5.01 (IH, d, J=4.7 Hz), 5.56 (IH, dd, 
J=4.7, J=8.2 Hz), 7.25 (5H, s), 9.01 (IH, d, J-8.2 Hz) 

Reference Example 15 

7-Phenylacetamido-3-methylthio-3-cefem-4-carboxylic acid diphenyhnethyl ester: 

1 .82 g of 7-phenylacetamido-3-methylthio-3-cefem-4-carboxylic acid obtained in /lO 
Reference Example 14 was heated and dissolved in acetone. A solution of diazodiphenylmethane 
in n-hexane was added. The mixture was reacted overnight at room temperature while the 
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progress of the reaction was traced by TLC, and the solution was concentrated under vacuum to 
remove the solvent. The excess diazodiphenylmethane was removed by treating with n-hexane. 
The solid substance was dissolved in methylene chloride and the pH was adjusted to 7.5 with 
aqueous acidic sodium carbonate solution. The methylene chloride layer was separated, dried 
and concentrated under vacuum to remove the solvent, and the solid substance was treated with 
isopropyl ether and ethyl ether, followed by drying to obtain the subject compound. Amount 
yielded: 2.4 g (90%). The product was recrystallized from acetone + methanol. 

Mp: 162-63°C (decomposition) 

UV Xmax: 318 nm (95% ethanol) 

IR: (Nujol): 3230 (NH), 1780 (jS-lactam), 1700 (ester) and 1650 cm'^ 
NMR (CDC13): 8 value (60 MHz ) 

1.99 (3H, s), 2.91, 3.38 (2H, ABq, J=16.8 Hz), 3.64 (2H, s), 4.95 (IH, d, 
J=4.3 Hz), 5.62 (IH, d.d, J=4.3, J=8.6 Hz), 6.86 (IH, s), 7.2-7.33 (16H) 

Reference Example 16 

7-Amido-3-methylthio-3-cefem-4-carboxylic acid diphenylmethyl ester hydrochloride: 

2.65 g of 7-phenylacetamido-3-methylthio-3-cefem-4-carboxylic acid diphenylmethyl 
ester obtained in Reference Example 15 was dissolved in 50 mL of methylene chloride, followed 
by chiUing to -30°C and 4 mL of anhydrous pyridine was added to this solution and 3.2 g of 
phosphorus pentachloride was further added as a micropowder. The temperature was gradually 
increased and the mixture was stirred for about 3 h at -10 -10°C. The solution was chilled 
to -40°C after the completion of the reaction was verified with TLC. (A part of the reaction 
solution was taken and methanol was added to it, followed by developing with benzene:ethyl 
acetate = 2:1). 15 mL of anhydrous methanol was added drop-wise to the reaction solution 
(crystals precipitated) under agitation. The temperature of the transparent solution was gradually 
increased and the solution was stirred for about 1 h at -10°C. The solution was added to 40 mL 
of cold aqueous table salt solution after the completion of the reaction was verified with TLC, 
and while stirring, dilute ammonia water was added to maintain the pH at 1 .5-2.0 and reaction 
was carried out for about 1 h while chilling on ice. The precipitates were collected and washed 
sequentially with a small amount of ice water, ethyl acetate and isopropyl ether, and the subject 
compound was obtained after drying. Amount yielded: 22.5 g (91%). 

Mp: 203-205°C (decomposition) 

UV Xmax: 319 nm (95% ethanol) 

IR: (Nujol): 1780 (jS-lactam), 1760 and 1700 cm"^ 

NMR (DMS0-d6): d value (60 MHz) 
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2.44 (3H, s), 3.73, 4.13 (2H, ABq, J=16 Hz), 5.08 (IH, d, J=4.3 Hz), 5.28 (IH, d, 
J=4.3 Hz), 6.90 (IH, s), 7.20-7.80 (13H, m) 

Reference Example 17 

7-Amino-3-ethylthio-3-cefem-4-carboxylic acid benzhydryl ester hydrochloride: 

The subject compound was obtained in accordance with Reference Examples 13-16. 

Mp: 172-173X (decomposition) 

UV Xmax: 3 19 nm (95% ethanol) 

IR:(Nujol): 1778, 1705 cm*' 

NMR (DMS0-d6): 6 value (60 MHz ) 

1.16 (3H, t, J=7 Hz), 2.93 (2H, q, J=7 Hz), 2.93 (2H, q, J=7 Hz), 3.68, 4.10 (2H, 
ABq, J=15 Hz), 5.05 (IH, d, J=5 Hz), 5.77 (IH, d, J=5 Hz), 6.83 (IH, s), 7.30 (lOH, m) 

Reference Example 18 

7-Phenylacetamido-3-vinyl-3-cefem-4-carboxylic acid diphenyhnethyl ester: 

1.2 g of 7-phenylacetanMdo-3-bromomethyl-3-cefem-4-carboxylic acid diphenylmethyl 
ester was dissolved in 2 mL of dimethylformamide, to which 818 mg of triphenyl phosphine and 
3 1 1 mg of sodium iodide were added, and the mixture was stirred at 0-5 °C for 17 h. The reaction 
solution was treated with isopropyl ether and powder was obtained, which was further washed 
with ethyl acetate. The resultant powder was suspended in 30 mL of methylene chloride and 
15 mL of 36% formaldehyde was added while chilling on ice. The pH was then adjusted to 9.0 
with a saturated aqueous solution of sodium bicarbonate, followed by stirring for 30 min on an 
ice bath and for 2 h at room temperature. The pH was then adjusted to 5.0 with 5% HCl while 
chilling on ice, and the solution was extracted with methylene chloride and the extract was 
washed with water and dried over magnesium sulfate. The solution was concentrated and the /1 1 

residue was subjected to purification by silica gel chromatography (Wako gel C-200, 40 g, 
system: toluene-ethyl acetate), and 420 g of the objective product was obtained. 
IR:(Nujol): 1765, 1710 cm^^ 
NMR (80 MHz, 8 value, PPM, CDC13) 

3.30, 3.60 (2H, ABq, J=19 Hz), 3.56 (2H, s), 4.91 (2H, d, J=4.8 Hz) 5.16 (IH, d, 
J=8 Hz), 5.36 (IH, d, J=15 Hz), 5.75 (IH, d,d, J=4.8, 9.0 Hz), 6.25 (IH, d, J=9.0 Hz), 6.89 (IH, 
s), 7.10-7.55 (16H,m) 

Reference Example 19 

7-Amino-3-vinyl-3-cefem-4-carboxylic acid diphenyhnethyl ester hydrochloride: 
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230 g of 7-phenylacetamido-3-vinyl-3-cefem-4-carboxylic acid benzhydryl ester was 
dissolved in 10 mL of dry methylene chloride, which was chilled at -40°C. 0.36 mL of pyridine 
and 282 mg of phosphorus pentachloride were added to the mixture, which was stirred at -40°C 
for 2 h and at O^'C for 2 h. Afterward, the solution was chilled at -50°C and 1 mL of dry methanol 
was added, which was stirred at -50°C for 2 h and at 0°C for 1 h. 10 mL of saturated aqueous 
table salt solution was added to the reaction solution while chilling on ice, followed by stirring at 
0°C-5*^C for 30 min. 20 mL of isopropyl ether was added to the solution and the precipitates 
were filtered, which was washed sequentially with isopropyl ether and ethyl acetate, and 164 mg 
of the objective product was obtained. 

IR:(Nujol): 1760, 1705 cm"* 

NMR (60 MHz, 5 value, PPM, DMSO-d^) 

3.73, 4.00 (2H, ABq, J=18 Hz), 5.1-5.4 (2H, m), 5.58 (IH, d, J=6 Hz), 5.93 (IH, 
m), 6.97 (IH, s), 7.00 (IH, d.d, J=12, 18 Hz), 7.42 (lOH, m), 9.17 (2H, m) 

Reference Example 20 

7-Amino-3-methylthio-3-cefem-4-carboxyUc acid ethoxycarbonyloxyethyl ester hydrochloride 
(a form): 

481 mg (0.001 mol) of 7-phenylacetamido-3-methylthio-3-cefem-4-carboxylic acid 
ethoxycarbonyloxyethyl ester (a form) (mp 157-58°C) was dissolved in 20 mL of dry methylene 
chloride, to which 0.40 mL of pyridine was added, followed by chilling at -20*^C. 440 mg of 
phosphorus pentachloride was added to it and reaction was conducted for about 90 min by 
gradually increasing the temperature to +5 - +10°C (reacted for 30 min after phosphorus 
pentachloride disappeared). The reaction solution was chilled at -30°C and a solution containing 
2 mL of isobutanol and 5 mL of methylene chloride was added drop-wise while stirring. The 
temperature was increased gradually to +5 - ^-lO'^C and reaction was conducted for 2 h (the 
reaction was traced with TLC). The temperature was decreased to O^^C after the reaction was 
complete and 5 mL of cold water containing 2 mL of aqueous table salt solution was poured into 
the solution. The mixture was stirred for about 60 min while being chilled on ice, and 10 mL of 
diisopropyl ether and 10 mL of ethyl ether were added. After a short while, white crystals 
precipitated out gradually. The crystals were collected, which was washed with diisopropyl ether 
and ether, followed by drying. Amount yielded: 360 mg. 

mp 148-50°C (decomposition) 

UV Xmax: 321 nm (95% ethanol) 

IR: (Nujol): 1781, 1762, 1700 cm'* 
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Reference Example 21 

7-Amino-3-ethylthio-3-cefem-4-carboxylic acid ethoxycarbonyloxyethyl ester hydrochloride: 

The same reaction as in Reference Example 20 was conducted using 990 mg (0.002 mol) 
of 7-phenylacetamido-3-ethylthio-3-cefem-4-carboxylic acid ethoxycarbonyloxyethyl ester (mp 
130-31°C). 750 mg (90.8%) of the subject compound was obtained. 

mp 1 88-90X (decomposition) 

UV Xmax: 320 nm (95% ethanol) 

IR: (Nujol): 1780, 1763, 1710 cm"^ 

Reference Example 22 

7-Phenylacetamido-3-methoxycarbonylmethyl-3-cefem-4-parboxylic acid p-nitrobenzyl ester: 

4.7 g of 7-phenylacetamido-3-hydroxy-3-cefem-4-carboxylic acid p-nitrobenzyl ester was 
dissolved in 35 mL of dimethylformamide, to which 4 g of carbomethoxymethylene triphenyl 
phosphorane was added, and the mixture was stirred at room temperature for 24 h. The reaction 
solution was concentrated and the residue was dissolved in 500 mL of ethyl acetate, followed by /12 
washing with 5% HCl, water and saturated aqueous table salt solution and drying over 

magnesium sulfate. The solution was concentrated and the residue was subjected to purification 
by column chromatography with Wako gel C-200 (200 g) (toluene-ethyl acetate system), and 
28 g of the objective product was obtained. 

IR: (Nujol): 3300, 1760 cm"^ 

NMR (80 MHz, 8 value, PPM, CDC13) 

3.20-3.75 (9H, m), 5.00 (IH, d, J=4.8 Hz), 5.30 (2H, b.s), 5.85 (IH, d.d, J=4.8 Hz, 
9 Hz), 6.15 (IH, d, J=9 Hz), 7.35 (5H, s), 7.55, 8.22 (4H, ABq, J=9.0 Hz) 

882 mg of a by-product (an isomer fi-om dimerization of the cephalosporin nuclei) was 
obtained from the above reaction. A product having the same physical property was obtained 
when this by-product was oxidized with a peracid followed by reduction with phosphorus 
trichloride by conventional methods. 

Reference Example 23 

7-Phenylacetamido-3-methoxycarbonyhnethyl-3-cefem-4-carboxylic acid diphenylmethyl ester: 

2.8 g of 7-phenylacetamido-3- methoxycarbonybnethyl-3-cefem-4-carboxylic acid 
p-nitrobenzyl ester was dissolved in 50 mL of formic acid and 50 mL of ethanol, to which 1.8 g 
of zinc powder was added over 10 min while stirring. The mixture was stirred at room 
temperature for 1 h and at 50°C for 2 h, and the insoluble substance was filtered. The filtrate was 
concentrated under vacuum, followed by adding a mixed solution of 50 mL ethyl acetate and 
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20 mL water. The pH was adjusted to 7.0 with a saturated aqueous solution of sodium 
bicarbonate. The insoluble substance was removed and the aqueous layer was washed with ethyl 
acetate. The pH of the aqueous layer was adjusted to 2.0 with 5% HCl, followed by extracting 
with ethyl acetate. 

A solution of diphenyldiazomethane-n-hexane was added to the organic layer and 
reaction was conducted at room temperature. The reaction solution was concentrated under 
vacuum after the starting material (carboxylic acid) disappeared, and the residue was washed 
with isopropyl ether to give 1.27 g of the objective product. 

IR: (Nujol): 3320, 1770 cm^^ 

NMR (80 MHz, 8 value, CDC13) 

3.32-3.70 (9H, m), 4.95 (IH, d, J=4.8 Hz), 5.80 (2H, d.d, J=4.8 Hz, 9.6 Hz), 6.10 
(IH, d, J=9.6 Hz), 6.85 (IH, s), 7.15-7.35 (16H, m) 

Reference Example 24 

7-Amino-3-methoxycarbonylmethyl-3-cefem-4-carboxyUc acid diphenylmethyl ester: 

1.12 g of phosphorus pentachloride was dissolved in 20 mL of methylene chloride, to 
which 1.45 mL of pyridine was added while chilling on ice. After stirring for 30 min at the same 
temperature, the mixture was chilled at -50°C. Subsequently, 10 mL of methylene chloride 
containing 1.0 g of 7-phenylacetamido-3- methoxycarbonylmethyl-3-cefem-4-carboxylic acid 
diphenylmethyl ester was added, followed by stirring for 2 h at -50°C and for 2 h while chilling 
on ice. The solution was chilled at -50°C, and 4 mL of dry methanol was added drop-wise, 
followed by stirring for 1 h at 0°C. 20 mL of saturated aqueous solution of sodium bicarbonate 
was added while chilling on ice and stirred for 30 min at the same temperature. After extracting 
with methylene chloride and washing with saturated aqueous solution of table salt, the pH was 
adjusted to 7.0 with a saturated aqueous solution of sodium bicarbonate while chilling on ice. 
The solution was dried and concentrated and the residue was subjected to purification with 15 g 
of Wako gel C-200 (system: toluene-ethyl acetate), and 350 mg of the objective product was 
obtained. 

IR: (Nujol): 1780 cm"^ 

NMR (80 MHz, 8 value, CDC13) 

1.70 (2H, b.s), 3.36-3.65 (7H, m), 4.70 (IH, d, J=4.8 Hz), 4.96 (IH, d, J=4.8 Hz), 
6.90 (IH, s), 7.20-7.40 (lOH, m) 
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Reference Example 25 

7-Phenylacetamido-3-methoxycarbonylvinyl-3-cefem-4-carboxylic acid diphenylmethyl ester: 

1.2 g of 7-phenylacetaniido-3-bromomethyl-3-cefem-4-carboxylic acid diphenylmethyl 
ester was dissolved in 2 mL of dimethylformamide, to which 818 mg of triphenylphosphine and 
31 1 mg of sodium iodide were added and the mixture was stirred at 5°C for 20 h. The reaction 
solution was concentrated under vacuum and powder was obtained by treating with isopropyl 
ether, and the powder was further washed with ethyl acetate. 

The resultant salt was dissolved in 30 mL of methylene chloride, to which 580 mg of 
methyl gIyoxalate-1 hydrate was added, and the pH was adjusted to 9 with a saturated aqueous /13 
solution of sodixmi bicarbonate while chilling on ice, followed by stirring for 4 h at room 
temperature. Subsequently, the pH was adjusted to 5.0 with a 5% aqueous solution of 
hydrochloric acid while chilling on ice, followed by extracting with metylene chloride. After 
washing with water and drying over magnesium sulfate, the solution was concentrated. The 
residue was subjected to purification with 20g of Wako gel C-200 (system: toluene-ethyl acetate) 
and 184 g of the objective product was obtained. 

IR:(Nujol): 1780 cm'^ 

NMR (80 MHz, 5 value, PPM, CDC13) 

3.40-3.65 (7H, m), 5.0 (IH, d, J=4.2 Hz), 6.70 (IH, d, J=12 Hz), 6.8 (IH, d.d, 
J=4.2 Hz, 9.6 Hz), 6.15 (IH, d, J=9.6 Hz), 6.80 (IH, s), 6.82 (IH, d, J=12 Hz), 7.20-7.40 (16H, 
m) 

Reference Example 26 

7-Amino-3-methoxycarbonylvinyl-3-cefem-4-carboxylic acid diphenyhnethyl ester: 

164 mg of phosphorus pentachloride was dissolved in 2 mL of methylene chloride under 
nitrogen atmosphere, to which 0.21 mL of pyridine was added while chilling on ice. The mixture 
was stirred for 30 min at the same temperature. The solution was added drop-wise to a 
preprepared solution of 1.5 mL of methylene chloride containing 150 mg of 
7-phenylacetamido-3- methoxycarbonylvinyl-3-cefem-4-carboxylic acid diphenylmethyl ester 
at -50*^0 (about 10 min). The mixture was stirred for 30 min at -50''C and for 2 h at 0-5''C, 
followed by chilling at -50''C, and the reaction solution was added drop-wise to 2 mL of 
methanol chilled at -50*^0. The solution was stirred for 30 min at -50^*0 and for 1 h at 0-5''C, 
followed by adding 3 mL of saturated aqueous table salt solution and stirring for 30 min at the 
same temperature. After extracting with methylene chloride and washing with saturated aqueous 
table salt solution, the pH was adjusted to 7.0 with a 2% aqueous solution of sodium bicarbonate 
in the presence of saturated aqueous table salt solution, and the solution was washed with water. 
The solution was then dried over magnesium sulfate and concentrated. The residue was subjected 
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to purification with 2 g of Wako gel C-200 (system: toluene-ethyl acetate) and 73 mg of the 
objective product was obtained. 

IR:(Nujol): 1780 cm'^ 

NMR (80 MHz, 8 value, PPM, CDC13) 

1.75 (2H, b.s), 3.40 (2H, b.s), 3.56 (3H, s), 4.7 (IH, d, J=4.2 Hz), 4.9 (IH, d, 
J=4.8 Hz), 5.75 (IH, d, J=12 Hz), 6.85 (IH, d, J=12 Hz), 6.90 (IH, s), 7.20-7.40 (lOH, m) 

A pplication Example 1 

7-[2-(2-tritylaminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-vinyl-3-cefem-4-carboxylic 
acid diphenylmethyl ester (syn isomer) 

192 mg of 2-(2-tritylaminothiazol-4-yl)-2-pivaloyloxyiminoacetic acid (syn isomer), 
120 mg of 7-amino-3-vinyl-3-cefem-4-carboxylic acid diphenylmethyl ester and 50 mg of 
1-hydroxybenztriazole were dissolved in 10 mL of methylene chloride, which was chilled on ice, 
and 1 mL of methylene chloride containing 75 mg of dicyclohexylcarbodiimide was added, 
followed by stirring overnight at 5^C. The solution was concentrated under vacuum and the 
residue was dissolved in 50 mL of ethyl acetate. The insoluble substance was removed and the 
solution was washed sequentially with cold 5% aqueous hydrochloric acid and saturated aqueous 
table salt solution. After drying over magnesiiun sulfate, the solution was concentrated xmder 
vacuum and the residue was subjected to purification with 8 g of Wako gel C-200 (system: 
toluene-ethyl acetate) and 200 mg of the objective product was obtained. 

IR: (Nujol): 1770, 1740-1710 cm"^ 

NMR (80 MHz, 5 value, PPM, CDC13) 

1.30 (9H, s), 3.50 (2H, b.s), 5.05 (IH, d, J=5 Hz), 5.20 (IH, d, J=8 Hz), 5.40 (IH, 
d, J=14.5 Hz), 5.90 (IH, d.d, J=5 Hz, J=9.5 Hz), 6.90 (2H, b.s), 6.65-7.10 (IH, m), 7.15-7.40 
(26H, m) 

Application Example 2 

7-[2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetamido]-3-vinyl-3-cefem-4-carboxylic acid 
diphenylmethyl ester (syn isomer) 

The subject compound was obtained in the same manner as in Application Example 1 
using 2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetic acid as the starting material. 

IR: (Nujol): 3300,1770 cm*^ 

NMR (80 MHz, 6 value, PPM, CDC13) 

2.70 (3H, s), 5.0 (IH, d, J=4.8 Hz), 5.2 (IH, d, J=10 Hz), 5.4 (IH, d, J=16 Hz), 
5.8 (IH, d. d, J=4.8 Hz, J=9.0 Hz), 6.8 (IH, s), 6.90 (IH, s), 7.1-7.3 (27H, m) 



A pplication Example 3 

7-[2-(2-aminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-vinyl-3-cefem-4-ca^^ acid 
trifluoroacetic acid salt (syn isomer) 

200 mg of 7-[2-(2-tritylaminothiazol-4-yl)-2- pivaloyloxyiminoacetamido]-3-vinyl- 
3-cefem-4-carboxylic acid diphenylmethyl ester (syn isomer) was dissolved in 0.4 mL of anisole, 
and 4 mL of cold trifluoroacetic acid was added while chilling on ice, followed by stirring for 1 h 
at the same temperature. The solution was concentrated imder vacuum and powder was prepared 
(from the precipitates) by treating with isopropyl ether, which was washed and dried, and 85 mg 
of the objective product was obtained. 

IR:(Nujol): 1760 cm"^ 

NMR (80 MHz, 8 value, PPM, DMS0-d6) 

1.15 (9H, s), 3.50, 3.86 (2H, ABq, J=17.6 Hz), 5.16 (IH, d, J=5 Hz), 5.35 (IH, d, 
J=9 Hz), 5.60-5.78 (2H, m), 6.75-7.10 (IH, m), 6.95 (IH, s) 

A pplication Example 4 

7-[2-(2-tritylaminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-methoxycarbonybnethyl-3-cef 
em-4-carboxylic acid diphenylmethylester (syn isomer) 

256mgof2-(2-tritylaminothia2ol-4-yl)-2-pivaloyloxyiminoacetic acid, 181 mgof 
7-amino-3- methoxycarbonyhnethyl-3-cefem-4-carboxylic acid diphenylmethyl ester and 67 mg 
of 1-hydroxybenztriazole were dissolved in 20 mL of methylene chloride, which was chilled on 
ice. 1 mL of methylene chloride containing 103 mg of dicyclohexylcarbodiimide was added, 
followed by stirring ovemight at 5°C. The solution was concentrated under vacuum and the 
residue was dissolved in 30 mL of ethyl acetate. The insoluble substance was removed and the 
solution was washed sequentially with a cold 5% aqueous solution of hydrochloric acid and 
saturated aqueous table salt solution and dried. The solution was then concentrated xmder 
vacuum and the residue was subjected to purification with 15 g of Wako gel C-200 (system: 
toluene-ethyl acetate) and 100 mg of the objective product was obtained. 

IR:(Nujol): 3300,1780 cm"* 

NMR (80 MHz, 8 value, PPM, CDC13) 

1.16 (9H, s), 3.40-3.70 (7H, m), 5.10 (IH, d, J=5 Hz), 5.8 (IH, d. d, J-5 Hz, J=9.6 
Hz), 6.8 (IH, s), 6.85 (IH, s), 7.2-7.4 (26H, m) 



Application Example 5 

7-[2-(2-aminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-methoxycarbonyl^ 
-carboxylic acid sodium salt: 

200 mg of 7-[2-(2-tritylaminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3- 
methoxycarbonylmethyl-3-cefem-4-carboxylic acid diphenylmethyl ester was dissolved in 
0.2 mL of anisole, to which 2 mL of trifluoroacetic acid was added while chilling on ice, 
followed by stirring for 30 min at the same temperature. The solution was concentrated under 
vacuum and powder was prepared by treating with isopropyl ether, which was dried and then 
dissolved in 2 mL of water-2 mL of acetic acid, and the pH was adjusted to 7.0 with a 2% 
aqueous sodium bicarbonate solution while chilling on ice. The aqueous layer was washed with 
ethyl acetate, followed by developing with 15 mL of Diaion HP-20. The target fraction was 
collected and freeze-dried, and 63 mg of the objective product was obtamed. 

IR:(Nujol): 1770 cm'^ 

NMR (80 MHz, 6 value, D2O) 

1.15 (9H, s), 3.40-3.7 (7H, m), 5.0 (IH, d, J=4.8 Hz), 5.8 (IH, d, J=4.8 Hz), 6.8 

(lH,s) 

Application Example 6 

7-[2-(2-aminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-(2-methoxycarbonylvinyl-3-cefem- 
4-carboxylic acid trifluoroacetic acid salt (syn isomer): 

IR: (Nujol): 1770 cm'^ 

NMR (80 MHz, 8 value, PPM, DMSO-de) 

1.20 (9H, s), 3.4 (2H, d), 3.6 (3H, s), 5.0 (IH, d, J=4.2 Hz), 5.7 (IH, d, J-12 Hz), 
5.80 (IH, d. d, J=4.2 Hz, 9.6 Hz), 6.7 (IH, s), 6.8 (IH, d, J=12Hz) 

A ppHcation Example 7 

7-[2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetamido]-3-methylthio-3-cefem-4-carboxylic 
acid diphenylmethyl ester (syn isomer) 

120 mg of 2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetic acid (syn isomer) and 
101 mg of 7-amino-3-methylthio-3-cefem-4-carboxylic acid diphenylmethyl ester were dissolved 
in 10 mL of dry methylene chloride, to which 33 mg of l-hydroxybenztrizole was added. 1 mL 
of methylene chloride containing 50 mg of dicyclohexylcarbodiimide was added while chilling 
on ice, followed by stirring ovemight at 5°C. The insoluble substance was removed and the 
solution was washed sequentially with a 2.5% aqueous hydrochloric acid solution and water, 
followed by concentrating. The residue was subjected to purification by silica gel 
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chromatography (Wako gel C-200, 8g, system: toluene-ethyl acetate) and 160 mg of the 
objective product was obtained. 

IR: (Nujol): 1770, 1740-1710 cm"* 

NMR (80 MHz, 6 value, PPM, CDC13) 

2.20 (3H, s), 2.26 (3H, s), 3.54 (2H, b. s), 5.05 (IH, d, J=5.0 Hz), 5.75 (IH. d. d, 
J=5.0 Hz, 9.0 Hz), 7.86 (IH, s), 7.90 (IH, s), 7.00-7.45 (27H, m) 

The compounds of Application Examples 8-1 1 were obtained in the same manner as in 
Application Example 7 using 2-(2-tritylaniinothiazol-4-yl)-2-alkyacylloxyiminoacetic acids and 
corresponding 7-amino-3-cefem derivatives. 

Application Example 8 

7-[2-(2-tritylaminothiazol-4-yl)-2-propionoyloxyiminoacetamido]-3-methylthio-3-cefem-4- 
carboxylic acid diphenylmethyl ester (syn isomer) 

IR: (Nujol): 1770, 1740-1710 cm"* 

NMR (80 MHz, 6 value, PPM, CDC13) 

1,25 (3H, t, J=8 Hz), 2.26 (3H, s), 2.48 (2H, q, J=8 Hz), 3.55 (2H, b. s), 5.06 (IH, 
d. J=5.0 Hz), 5.75 (IH, d. d, J=5 Hz, 9 Hz), 6.85 (IH, s), 6.92 (IH, s), 7.10-7.42 (27H, m) 

Application Example 9 

7-[2-(2-tritylaminothiazol-4-yl)-2-isobutyryloxyiniinoacetamido]-3-methylthio-3-cefem-4- 
carboxylic acid diphenylmethyl ester (syn isomer) 
NMR (80 MHz, 6 value, PPM, CDC13) 

1.20 (6H, d, J=8 Hz), 2.24 (3H, s), 2.70 (IH, m), 3.50 (2H, b. s), 5.06 (IH, d, J=5 
Hz), 5.75 (IH, d. d, J=5 Hz, 10 Hz), 6.86 (IH, s), 6.90 (IH, s), 7.05-7.35 (27H, m) 

Application Example 10 

7-[2-(2-tritylaminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-methylthio-3-cefem-4- 
carboxylic acid diphenylmethyl ester (syn isomer) 
NMR (80 MHz, 8 value, PPM, CDC13) 

1.27 (9H, s), 2.26 (3H, s), 3.35, 3.65 (2H, ABq, J=16 Hz), 5.03 (IH, d, J=5 Hz), 
5.78 (IH, d. d, J=5 Hz, 9 Hz), 6.90 (IH, s), 6.95 (IH, s), 7.15-7.40 (27H, m) 
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Application Example 1 1 

7-[2-(24ritylaminothiazol-4-yl)-2-pivaloyloxyimmoacetamido]-3-ethyltWo 
carboxylic acid diphenylmethyl ester (syn isomer) 

IR: (Nujol): 3300, 1780, 1740-1720 cm"^ 

NMR (80 MHz, 5 value, PPM, CDC13) 

1.20 (3H, t, J=8 Hz), 1.25 (9H, s), 2.70 (IH, q, J=8 Hz), 3.45 (2H, b. s), 5.05 (IH, 
d, J=4.8 Hz), 5.70 (IH, d. d, J=4.8 Hz, 9.0 Hz), 6.85 (IH, s), 6.90 (IH, s), 7.15-7.32 (26H, b.s) 

A pplication Example 12 

7-[2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiniinoacetamido]-3-methylthio-3-cefem-4-carboxylic 
acid trifluoroacetic acid salt (syn isomer) 

150 mg of 7-[2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetamido]-3-methylthiol- 
3-cefem-4-carboxylic acid diphenylmethyl ester (syn isomer) was dissolved in 0.2 mL of anisole 
while chilling on ice. 2 mL of trifluoroacetic acid was further added at the same temperature, 
followed by stirring for 1 h while chilling on ice. 

The solution in trifluoroacetic acid was concentrated under vacuum at 20°C and powder 
was prepared by treating the residue with isopropyl ether, which was separated by centrifuging 
after washing thoroughly with isopropyl ether and ether, and 55 mg of the objective product was 
obtained by drying under vacuum. 

IR: (Nujol): 1770 cm"^ 

NMR (80 MHz, 6 value, PPM, DMS0-d6) 

2.16 (3H, s), 2.32 (3H, s), 3.75 (2H, s), 5.12 (IH, d, J=4.8 Hz), 5.68 (IH, d. d, 
J=4.8, J=7.5 Hz), 7.10 (IH, s), 9.78 (IH, d, J=7.5 Hz) 

The compounds of Application Examples 13-16 were obtained in the same manner as in 
Application Example 12 by removing the protecting groups of the corresponding protected 
3-cefem cephalosporin compounds. 

Application Example 13 

7-[2-(2-aminothiazol-4-yl)-2-propionoyloxyiminoacetamido]-3-methylthio-3-cefem-4-carboxylic 
acid trifluoroacetic acid salt (syn isomer) 

IR: (Nujol): 1760 cm'^ 

NMR (80 MHz, 6 value, PPM, DMSO-de) 

1.25 (3H, t, J=8 Hz), 2.26 (3H, s), 2.50 (2H, q, J=8 Hz), 5.05 (IH, d, J=5.0 Hz), 
5.70 (IH, d. d, J=5.0 Hz, J=8.0 Hz), 7.05 (IH, s), 9,80 (IH, d, J=8.0 Hz) 
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Application Example 14 

7-[2-(2-aminothiazol-4-yl)-2-isobutyryloxyiminoacetamido]-3-methylthio-3 
acid trifluoroacetic acid salt (syn isomer) 

IR: (Nujol): 1760 cm"^ 

NMR (80 MHz, 8 value, PPM, DMSO-de) 

1.15 (6H, d, J=7.5 Hz), 2.3 (3H, s), 2.65 (IH, m), 3.70 (2H, b.s), 5.15 (IH, d, J=5 
Hz), 5.70 (IH, d. d, J=5 Hz, J=8.2 Hz), 7.05 (IH, s), 9.85 (IH, d, J=8.2 Hz) 

A pplication Example 15 

7-[2-(2-aminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-methylthio-3-cefem-4-carbo 
xylic acid trifluoroacetic acid salt (syn isomer) 

IR: (Nujol): 3300, 1770 cm"* 

NMR (80 MHz, 5 value, PPM, DMSO-d^) 

1.20 (9H, s), 2.30 (3H, s), 3.75 (2H, b.s), 5.15 (IH, d, J=5 Hz), 5.70 (IH, d. d, J=5 
Hz, J=9 Hz), 7.05 (IH, s), 9.85 (IH, d, J=9 Hz) 

A pplication Example 16 

7-[2-(2-aminotWazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-ethylthio-3-cefem-4--carboxylic 
acid trifluoroacetic acid salt (syn isomer) 

IR: (Nujol): 1760 cm"* 

NMR (80 MHz, 5 value, PPM, DMS0-d6) 

1.20 (3H, t, J=8 Hz), 1.25 (9H, s), 2.70 (2H, q, J=8 Hz), 3.70 (2H, b.s), 5.15 (IH, 
d, J=5 Hz), 5.72 (IH, d. d, J=5 Hz, J=8 Hz), 7.1 (IH, s), 9.80 (IH, d, J=8 Hz) 

A pplication Example 17 

7-[2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetamido]-3--methylthio-3--cefem-4-carboxylic 
acid pivaloyloxymethyl ester (syn isomer) 

120 mg of 2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetic acid (syn isomer) and 
90 mg of 7-amino-3-methylthio-3-cefem-4-carboxylic acid pivaloyloxymethyl ester were 
dissolved in 10 mL of dry methylene chloride, to which 33 mg of 1-hydroxybenztrizole was 
added. 1 mL of methylene chloride containing 50 mg of dicyclohexylcarbodiimide was added 
while chilling on ice, followed by stirring overnight at 5'^C. The insoluble substance was 
removed and the solution was washed sequentially with 2.5% aqueous hydrochloric acid and 
water, followed by drying and concentrating under vacuum. The residue was subjected to 
purification by silica gel chromatography and 130 mg of the objective product was obtained. 

IR: (Nujol): 3300, 1770, 1740-1710 cm"* 
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NMR (80 MHz, 8 value, PPM, CDC13) 

L20 (9H, s), 2.15 (3H, s), 2.3 (3H, s), 3.55 (2H, b. s), 5.05 (IH, d, J=4.8 Hz), 
5.15-5.35 (3H, m), 6.85 (IH, s), 6.95 (IH, d, J=8 Hz), 7.15-7.35 (16H, m) 

Application Example 18 

7-[2-(2-tritylaminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-methylthio-3- 
lic acid pivaloyloxymethyl ester (syn isomer) 

The subject compound was obtained in the same manner as in Application Example 17 
from corresponding 3-cefem compound. 

NMR (80 MHz, 8 value, PPM, CDC13) 

1.25 (9H, s), 1.30 (9H, s), 2.35 (3H, s), 3.55 (2H, b. d), 5.10 (IH, d, J=5 Hz), 
5.60-5.95 (3H, m), 6.85 (IH, d, J=8 Hz), 6.95 (IH, s), 7.20-7.35 (16H, m) 

A pphcation Example 19 

7-[2-(2-aminothiazol-4-yl)-2-acetyloxyiminoacetamido]-3-methylthio-3-cefem-4-carboxylic acid 
pivaloyloxymethyl ester (syn isomer) 

100 mg of 7-[2-(2-tritylaminothiazol-4-yl)-2-acetyloxyiminoacetamido]-3-methylthio-3- 
cefem-4-carboxylic acid pivaloyloxymethyl ester (syn isomer) was dissolved in 0.1 mL of 
anisole while chilling on ice. Subsequently, 1 mL of trifluoroacetic acid was added, followed by 
stirring for 1 h at the same temperature, and the solution was concentrated under vacuum. 
Powder was prepared by treating the solution with isopropyl ether, which was thoroughly 
washed sequentially with isopropyl ether and ether. The powder was dissolved in 10 mL of ethyl 
acetate, and the pH was adjusted to 7.0 with a 5% aqueous sodium bicarbonate solution while 
chilling on ice. The organic layer was washed with water and dried over magnesium sulfate and 
38 mg of the objective product was obtained after concentrating and drying. 

IR: (Nujol): 1760 cm'* 

NMR (80 MHz, 8 value, PPM, CDC13) 

1.25 (9H, s), 2.20 (3H, s), 2.35 (3H, s), 3.60 (2H, b. s), 5.10 (IH, d, J=5 Hz), 
5.70-5.95 (3H, m), 6.90 (IH, s), 8.25 (IH, d, J=8 Hz) 

Application Example 20 

7-[2-(2-aminothiazol-4-yl)-2-pivaloyloxyiminoacetamido]-3-methylthio-3-cefem-4-carboxyUc 
acid pivaloyloxymethyl ester (syn isomer) 

The subject compound was obtained in the same manner as in Apphcation Example 19. 

NMR (80 MHz, 8 value, PPM, CDC13) 



1.25 (9H, s), 1.30 (9H, s), 2.35 (3H, s), 3.65 (2H, b. s), 5.10 (IH, d, J=5 Hz), 
5.70-5.95 (3H, m), 6.95 (IH, s), 7.60 (IH, d, J=8 Hz) 
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6.2 5 


6.2 5 


25 


25 


6.2 5 


Serr. marcescens Ko.l 


1.51 


6.2 5 


3.13 


3.1 3 


25 


25 


6.2 5 


Serr. marcescens No .2 


3.13 




3.1 3 


3.13 


25 


50 


1 2.5 


Ps. cepacia M-0527 


1.5 6 


12.5 


3.1 3 


3.1 3 


1 2.5 


1 2.5 


1 2.5 


Str. faeca] is W-75 










1 2.5 







(a) U,m:^m T-fehT$K)-3-/f-A.^;<-.-3- 

o*i»3iE^UXl«x.-3'^o ««feH:fflv.-7ta 

• =» y ( Escherichra Coli) 
^ 2 9 h 0 X Cfl^ heart iafusion agar 

»c'C37t:. 2 ou^wwimm^s ^m^mik 

KXmmL. nraein % 2. 5 itmOLKit,^ X 5 

* t « 2 sSKl^i^o 

(b) KAI^kd^ 

H : 7-C2-( 2-T5y^Ty-»'-4 

--f^) - 2 - T•fe^A^*^^-i'^ 5 y r 

-fe^T^ K)-3->^A^^;*'-3--te 
I :7-C2-(2-T=Sy^T'/->^-4 



^ 2 Ift 





















A* 


B* 




H 


I 






10 


3/3 


3/3 


3/3 


3/3 


3/3 


3/3 


0/3 


1 


3/3 


3/3 


3/3 


3/3 


3/3 


2/3 


0/3 


0.1 


0/3 


2/3 


2/3 


2/3 


2/3 


0/3 


0/3 



1 

*^-«^-2 - ( 2-T«/^T'/->»'-4 - ^ 
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) : 

^^ita >; i>A 1 6 ^o»«*ap^A:o ^WL-th 

3 0 9- ^^ito «<b^1f-t'x4 Om^I^x^A' - 2 
t ttJC^ A. 7 »J A. ^ ^ 9 A K 1 4 ^ <«T Ux 2 



tl6iW359-184186(7) 
4iLx^/--/i.-ea»»L<£«»U4»«ffc^<lto7 ^19 

rop 1 8 8 1C ( » »| ) 

mttffi ( 5^ :^«tt» ) : 

K3 0«i4»K:*rW*^»#^^lO^rft*l 3 9-0 
iSfft^rm^. ^^^( - 30 * )U. C*LK:2i^fd) 

3&*»txh »;^A^^p?-f K16.7 5 ^4^im;t>tb 
-^^^fiQiBtf 3 0 met? 1 7 

%«L>fc« «i£'fb'&**aftHi*:i L-C 1 6. 4 f- 
mp lB4-186t;(^]W> 



2 - ( 2 - hVf-A.T«y^Ty->^-4 - >f 
A.) - 2 - t Ko4^«^-r h 

2 - ( 2 - h 9^A^T ^y^T Z-A' - 4 - -f 

(«^>'«tt(4:) 20 ^^tx^y->u4 OOa^tCiS 
« L X ^ f% T 1 N - NaOH :dc»10t4 0 OM^^tflT 
•tfto^aT. 2 4 «?«|ftfr|fe^ j5t«* 

KD77X500«/»Cja«L.. ^k?^Tl O^JHOa 

-e pfl = 2. 0 K:e«« u-c, i^-««4i#:5o 
^Jci^Tftfofi y!>2lc-e pfl==8. OK:iM«-r*itt 

2-( 2 - h V^A.T5y^T!/-A'-4 - 

( 4^ :^ « ) : 

2-(2^h»|^A^T5y'^Ty->i'-4->( 



A.)-2-e Kn4^5'>r^yg^«:^hyCrAmi.8 

^Sri^j'^A'^A.ATjS K 2 0 «^K:^&i» c 
•C3k?frTTUA.T>f;r^-f KG. 8«^tilD*.. ^fi 
T2 4i9M»»-f:5o ttRJ6«tft«x^A^ 200 
■<-7k 2 0 0 «^0®ift>C2lB?t . Wtt/i***^-* 
( 200M/X2 )o«fl|-^;^^;>^5^?>A-e%»ift« 

latta o 4> © t ^ A' c - 2 0 0 6 0 

Jt I. 3 ^ o 

NMBC 80 MHs, a ft, ppM, CDCa, ) ; 

4.85(2H, ni), 5.25-5.50 (2H, m). 5.9 5 
( IH. m), 6.90 (IH, s 7.85 ( i6H, h» ) 
5 

2-( 2-hy^A^T?y^T'/-J^-4r^ 
A')-2-T-k^ + « yi^ttr ijA^x-:* 

2 - ( 2 - Y ^} ¥ j*^r i y T r / — ^ - 4 - -f 

(s^^iRttf* ) 4 6 9iVt<£«lffl^k>!M^vl 0 



FD mass ; 5 1 1 

IB (Jii^3->i'); 3300. 1740 m'^ 

NMR( 8 0 MHs> ^ PPM) : 

2.11 (3H, s)/ 4.7 5-4.8 5 (2H, m ) . 5.2 0- 
5.4 8 (2H. id). 5.7 0-6.1 5 ( Ifl. m), 6.8 5 ( 
IH. s ). 7.8 0 (15H. s ) 

0^nS tm^Kl^X, 2 - C 2- h 

$y^r*-/ — A^-4-^A^) - 2- t Kf*5^-f 

6 

2-( 2 - |-y^Ji^T«^^T/-»'-4--f 
A^) - 2- ;^oery-ij^ir*'X-f ^yfi^ftTV^*' 

A^T^yuC'/^'Sig^f*:) ! 
FD mass 5 2 5 



4tra(@59-184l86r8) 

IB (5? v>3->u) ; 3300, 1740 or-* 

NMR( 80 MHi. « li. PPM ) ; 

1.25(3H, t. J«8Hx). 2.5(2H, q, J«8H»), 
4.7 5-4.8 5 (2H. m.), 5.2 0-5.4 8 ( 2H, m), 
5.70-6.15 (IH, ro), 6.8 2 (IH. s ), 7.80 ( 
15H, b.s) 

2 - ( 2 - h »;^A^T^/'f-T*/-vu-4 - >r 

FD mass ; 5 4 0 

IB C3«i^3->i/) ; 3300. 1745 an'^ 

NMB( 80 MHx, a ft* PP^ ) 

1.2 0(6H. d. J-8H«), 2.6 0(1H. ro). 4.7 0 
-4.8 2 (2H. ro), 5.1 5 -5.4 8 ( 2H. m). 5.7 0- 
6.1 5 (IH. m). 6.8 5 (IH. s), 7.20(16H.s) 

i^mn 8 

2 - ( 2-> 9^A^T?y^Ty->'-4--f 



FD mass ; 5 5. 3 

IB (5<-;^3->u) ; 3300.1740 at"* 

NMB(80 MHLx, « ffi. PPM ) ; 

1.25(9H. 8). 4.70-4i5(2H. m). 5.16- 
5.55 (2H. m), 5.6 5-6.2 0 ( Ifl. m), 6.90 ( 
IH. s). 7.26(16H. s) 

2-( 2-h U^>vr%W^T'/->«--4->f 
fl^ ) : 

2 - ( 2 - h y^yuT ^ Jf—T-Z-J^-A - >< 
>^) - 2-T-fe^^;4-#^«:/>f ^ yB^eftTy/^3iJ5t 
'>'::^J|i4<$: ) 2 5 O-^^jJ^jS^Jfiffcy^Ui/ 

io«/k:»«L. i:iiK:*?^T2-Jc^>u-s4.^ 

KiCh ijy^— yujj5.X7>rxl 2flVAt/5'h^^ 
^ h ij 7 X -=1 ^ ^ 7 >f ^< ^ ^ A (0) 1 2 1^ tr 

>«'-e^2)C<Jfefi^L«€»LX 2 - ( 2 - h 9^>^T^^ 



Afiirftfljaif^-i^iOii^fCfBaL. ^i^T5 5t 
HM»ttt?pH=2,0K:Mft^*o ft^AifiTK-C 

*i:Lt:i3 0i&»6o 

NMB ( 80 MHs, ^ fl ) : 

2.1 5 (3H. 8 ), 6.8 0 (IH. s ), 7.30(16H.b3) 

<^^«9tB«K:tt:. S^«-r*2-(2-h 
U^-VT^yf-Ty->i'-4 - ^A')-2-TA' 

«io-i2©<k'&«ite^:'^3to 

1 0 

2 - ( 2 - h U^>«'T$-/^T-/->f-4 - ^ 

-'i') - 2 - :^Dcr;*-/^>i/;i-#4/>f ^yftsi: 

NMBC 80 9 M . PPM, CDC^> ) ; 

1.25( 3H. t. J-8HX ). 2.5 (2H. q, J-8H»). 
6.80 (IH. s), 7.30 (16H. b.s ) 
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1 1 

2 - ( 2 - h y^/i'T$yf-Ty-A'-4 - H 

NMB( 80 MHz, 9 ffi . PPM. CDCSt ) ; 

1.05 (6H, d, J«8fl«), 2.40(1H, m), 6.85 
( IH, s), 7.30(16H» b.s ) 

2-(2-hy^^T^y^T/-A'-4--f 

NMR( 80 MHs. d ffi, ppM. CDCi, ) ; 

1.1 6 (9H, s), 6.8 0 (IH, s ), 7.28(l6H.bs) 

>' 4> >k X 'f-. ^ : 

<ei*T-feh-=hUA.40«<K. 7-A-73i^ 
^•'T.-fe^? K-3-t K»'<*5^-3 - -k^acA- 
4 - *A'i>?i/flJ - p - c=. h n-<>'-i?A'3ijtx^5.6 
^( 1 2idM )*IBfli5-^. ««^L3/i:t>Je>^^3J 
B » F - 2 0 t; K i^m 5^ ^ y i> t: /i. - j: ^ 



«IB1IB59-184186(0) 

- h 2. 8«^tXlP?L3to RSfi'&^l^rifeS O^raW 

^««tt^«7^„ TLCX*&{p|$ 

7 Ri5«i: - 3ot;K:i%aiL. ^ y 

7'PKr>u-x^A.r^>^2.4ii/tlnijtx ^ ^ - 
^j^ijy^ymz ^^:mfpTK:Bfca^«o - 2 5 

- - 3 0lCt?iSij2^f«««iU/X7>iP>i^JDt«£Vt c 

M^^W ) X T L C t?ig:;5||T*58 88 UTtfifex 
«0. 5«/$:i«ix.A:o 

^o*Rll: 4. 95y^(jR^; 83^^)o 

mp : 2 3 1 t: ( ^ J» ) 

IRC :^ :^ 3 - A. ); 3230, 1775(/-^^^a). 

1705» leSOen" 
max • 3 1*9 nm o 
NMR(OMSO-do +CDC^«) : « ( .60 MEx > 

3.2 8 (3H. s), 3.6 1(2H. s), 3.6 8 (2H. s), 
5.03(1H. d, (J-.4.6flz)). 5.73(2H, s), 
5.6 4 (IH, dd, (J«4.6. J-7.8Hx)), 7.2 9 ( 



5fl, s), 7.63, 8.20(4U, 2Xd. (J-8.2)), 
8.83( IH, d, ( J-7.8 ))« 
i^^f^ 14 

7~7:t-A.T-fe^^ K-3->i^/^^*-3 

7-7:t^A^r-fe^^ K-3-^^wV^;*--3 
--t^xA - 4 - jfr-n^iKxfll-p - A h ia--cx5^ 
>uxj^5'A'CiDp.23 1T)(^7)I|) D 2.5 J^4 3^ 

* 1^ ;^ 1 5 «^ . 8 5 55 1 0 KiDiL . 50 

-ssTCfrCiPiaL. ftfrTKffi»5|5 1. 5 - 3 ^^r 

ULnX^ftifih . « ^ « :^ h y i> A « -C PH 7, 0 
-7. sic^llLoo.K^Bift^r^ja-Jo^T':^^)* 



Ht*. «t4^iGJ®S:-r6o *i»ttffi«t-pH 1- 
2*C«ttL. — «:7icM#Ci* < o fiSi^ftffc**. Tic 

-C, «l»fiO<k^%j«r^5;fto ipCft ; l. 4 9- (7 7*)o 

inpl97-98t;(^)5|) 
UV i 

max 5 3 J 8 nm (9 5^x^/— /u) 
IR(3«i^3--v); 328 0 (NH), 17 70 ( A - 
^iJ'^A ) , 1690, 1640cnr* 
NMR(DMS0-d9+CDC^» ); « M C 60 MHz (R600 )) 
2.3 3 (3H. s). 3.5 7 (2H. s ). 3.6 7 (2H. s ), 
5.01 (Ifl, d, J-4.71fc ), 5.56(1H, dd, J- 
4.7, 8.2fl»), 7.25 (5H. s), 9.0 1 < 1 H. d, J 
'"8.2HX ) 
1 5 

7-7x-.«'T-k^$ K-3-/^vvf-;i--3 
--t7x.A -4 - 3&>^jKxflK-;>7Ji— /I'/'^A'J. 
^ : 

t^^in I 4-e4§P>iX^7-7x=-vT-fe^^ K 
-3-^^>«'^;*--3--fe7JtA-4 - if y 
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« 1. 8 2 ^ -k h x»Cta*!>X«)ft'^i^o Lin 

;^Pj-;>T/;^7Xziyu>-^>^On =^ T ^ MWi 

^essB 5 -eyta^. tfL&mm Lf^m-r ^ o ii«io -:^ 

mp 162-63t( ) 

^ max ;3l8niD (95)lA^y->w) 

« 

IR(j*-;>3-A.); 3 230 (Nfl). 1 78 0 (A- ? 

), 1700(3:j^7"a^). 
165 0 cm"* 
NMR(COC^>) : « fit ( 60 Mtis ) 

1.99(3H» s), 2.91. 3.38(2H. ABq, J- 
16.8HI), 3.6 4 (2H, s). 4.9 5 ( 1 H. d, J - 
4.3HS). 5.62(1 H. d. d, J-4.3. 8.6Hf ). 



14Nn59-184186O0) 

6.86 (IH. 8), 7.2-7,33 (16H) 
7~T^^y-3-7«^A-^:<--3~-fe7JtA- 

- 3 - <;«^-*i'^;r-3-HE7xA - 4 - ^A'jKv 
i^V 5 0«/»Cigd*L» - 3 or*C^^-j-o CttKlli 

^3. 2^«:^A-t-*ofi^*rC#®$^. -10- 
1 0 X^-Qm S^f^^H-t ^ o TLC-C-RlSjf^T* 
«d**03t« - 4 0 x;*c?&-to (KJ5«©-»4t 

^rasLfci^Lti:. Ife^*c#fi$^, -ior-Ci»i 
«^fW«#l^-f*o T L C t?R.lB«7«:«3&*ai>7t{fe. 

TTkt-pH 1. 5-2.0fC«t>^3^e>*i*T«ll^ 



LtlltfO^b^te^r^^to ; 2. 2 5 (9Ht)e, 

mp 203'^205'C(d9^1f|) 
UV i„ax ;319nm (955(s:^y->i.) 
IR( » 3 - A. ) 5 1 780 , 

1 7 6 0, 1700 
NMR(DMSO-d,) : « fi ( 60 MSLz ) 

2.4 4 (3U» s ), 3.7 3. 4.1 3 (2H. ABq. J- 16 
H«). 5.08 (Id. d, J--4.3HC). 5.28 (lU. d. 
J-4.3fls). 6.90 (IH, 8), 7.20-7.80 (13H, 

1 7 

7~T^y-3-3:.^>u^;r-3 - -t^Jti^- 

4 - «^)iK5^S'<^xi£ y ^} sx, JK, T A^^mm : 
1 3 - 1 6 re # Dx«efk'&tef:#fco 

mp 1 7 2 - 1 7 3 r ( ) 

-I roax :3 19nm (gsj^jc^y-A-) 
IR( 5^ 3 - ) ; 1 778, 170 5 OB-' 
NAiR(DMSO-do) ; a it ( 60 MSz ) 

1.1 6 (3H. t. J-.7H8 ). 2.9 3(2H. q. J- 7 



H« ), 2.93 ( 2fl, q. J-7H« ), 3.68, 4.1 0 ( 
2H, ABq, J-1 5Hi), 5.0 5 (IH. d, J«5Hx). 
5.7 7 (IH, d. J»5H8). 6.8 3 (IH. 8 ), 7.3( 
lOH. m) 
#^fR| 1 8 

7-:7ai^^r-fehT^ K-3-lf-A<-3- 

7 - 3L ji^r h r $ 

-3 - •*s7iA-4 - *^jK;^ai4>73i— v^>3E- 
^x^T-A^l. 2^*':;^>i^>v;j?>vAT^ K2«^*C 
«»|Lx C:nKhU7^->^*^7>fi'8 18iiV 
AOf3!><fc:^hy!>A3 11«^^jpiLv 0-51C 
•ei 7^K«»:r&o RlS«t >fyrae>^jc- 

#e>tt^«3i5S:tf[fk/^wy 3 0 mi K mm 

Uv i:tt#C*:?%^T3 6 5^*>»-AT>^7'k K««|15 
mi^^^^ o iXV--e«|»^«*;ic*:^ h 9 A tJc « 
j|lX-pH=9. OKItfiftU. ^K/frT30^. m^^O 

Zf^mmW-t ll»C*i%T5*flM-C pH-5. OIC 
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KMR( 80 MHi, fit, PPM, CDC^, ) ; 

3.30, 3.60 (2Hp ABq, J«19H«). 3.56 (2H. 
s). 4.91 (IH. d, J«4.8H» ), 5.1 6 ( 1 fl, d, 
J-8Hx), 5.36 (IH, d. J=15H»). 5.7 5 ( Ifl, 
d. d. J-.4.8, 9.0 Hx), 6.25 (IH. d. J»9.0Hs) 
6.8 9 (IH, s), 7.10-7.55 ( 1 6H. m) 
Ift^W 19. 

7-T^>'-3-i^^>^-3--fe7:tA-4- 

3 oivt«eifc«<k/^i^xi 0 miKi&m L 
-4 oick:*^^-^-*o iiitjctry ;>5^o. 3 6»<x 
rj^aimflsy 8 zag^cmk - 4 o-c-e2«F«, 



49RI«59-184186<11) 

0T;-e2^MitJf^^*o iX>.-t* - 5 ot;K:i**PL. 
<£fty>'y-^i«/«raiiiL- -5oict:-2R>w. 

*i OB/i:tni;tor-5ic-e3o^iHj««i-t*o 

CixK ^ J n A. - T 2 Q ^ ^myL^^-t 

3:^^-efe2>C«fe^UBe&«bl 6 a wg^^^^ 
IB( 31 V? 3 - >u ) ; 1760. 170 5 em-* 
NMR( 60 MHx. ^ PPM. DftlSO-de) ; 

3.7 3. 4.0 0 (2H, ABq. J-=l 8H« ). 5.1-5.4 
(2H. m), 5.58(1H, d, J-6H» ). 5.9 3 ( IH. 
m), 6.97(lfl. s), 7.00(1H. d, d, J«12, 
isUz). 7.42(1 OH. m), 9.17 (2H, id) 
#^1^ 2 0 

7 - T^ y-3 ;*^/u^j*--3 - -^73:^-4 

ttffi ( a ^ ) : 

7-:73:.^^T-fe^S K-3-y^>v^;*--3 

^4'4^i^^^A^(a|a)(inp 157'-158'C) 



4 8 1«V( 0. 0 0 1 *A')^JB<k/^i^x2 0«^ 

K«d*u. t^»;-:^yo. 4 0«<*ai;t-2ot;K:i* 
■i-o titrcKifift u x4 4 oivtaiVL«»Tife* 
K:#^«^fr + 5 .|. 1 0 r-ej^i 9o«^Ris*** 
(5:my:^<Dffi^«3o*Rjc;)o s:it;«^^3o 

t^Kl^^Ux fll#T>fy:/^y-^2.0«^©ffi<by 
^t/5^5«/iR^:«Ti-4o OV--0«5aK:»®*-«:. 
+ 5- + 1 0t;t?2^«&l5*-*)t( TLC-CS 
iB*ia»:f6)o filB«T«orK:»frL> J^^tK 
211/ t^trifr* 5 lU^^lcmffT-t-t Co *i%T«6| 
6 0 « cttiCi^'fyrot^^i-T^^io 
x^>ux--^>i.l o«^^r>ODit7to 4%^<a 

3 6 0 iVo 

mp 148'^50t;(^1l|) 

-I niax :32lnro (95*X;^iy-A^) 

IRC 3« 3 - >u ) ; 1781. 1762. 1700CBI'* 
^#01 2 1 

7-T^>'-3-Jt^A' - 3 - -te^aiA- 



4 - ^yuiKi^fll-x h^^-:«>^7K:=.ju:«-d)r->^a: 
^ A. X .X ^^ttflltt : 

--te7X.A-4 - *A^#xax h^^^A^]K-=^A^ 
;|-4'Vx^>vx^^A^(inp 130'-3 1'C) 
9 90«V( 0. 0 0 2*A')4:fflV-, «fl|20 

^l^«K:R«S*-tt»aU;to «lj*©<k#«»*750 

^(9 0. 8*)»^o 

mp 1 8 8 - 9 0 r < ^)|| ) 

max . 3 2 0 mn C 9 5#x^ / — ^) 
rR(3i^^a-A.) ; 1780, 1763. 1710 oi|-» 
2 2 

7-7x^A^T-khT:t K-3- / h^i/^A' 

T-^x.^A'T-tehT^ K-3-liKa + .>- 
3--fc7XA-4-:j&A^«K>^fl| p-ri).u'<>^ 

^>A^X^7^A^4. 7^^.;;^>^A';|;^A^^* |.*3 5 
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leiflE^^^^A^c - 20 0 ( 20 o ^) 

j:^/^ ) g W%? 2 8 ^*«*o 

IB( 31 3 - ) ; 3 300, 1 7 60cm-' 
NMK( 80 MH». ^ ^. PPM. CDC^a ) 

3.2 0-3.7 5(9H. ro). 5.0 0 ( 1 H. d, J-.4.8HO. 
5.30 (2U, b.s ). 5.85 (lU. d.d. J"4.8Hs . 
9fli ), 6.15( IH. d. J-9H» ). 7.35 (5H, s ). 
7.5 5. 8.2 2 (4H, ABq, J-9H« ) 

ftl^O^ttl* ) 8 8 2 1119^ m ft o ilOftltt^ifeK: 
2 3 

** — - 3 ~-fe7:tA - 4 - *>w»Kxig|i^ 



??rafl359-184186(l2) 

7-73:^A^X-fehT^ K-3-^ 5^ A' 

AXJ^ :^ ^ y -A^ S Omii^Kikt^TKmrn-t^^ « 

h !>A7Kt:-pH = 7. ok:«o„ Tv^§«Btfife^L 

^k<^T pH «2. OlfCSlftU. ftK^i^^/i'fttttl-f 

r n er>i.:c --r V-Cftj^ § «r1fc 1. 2 7 ^ 

IR(^i^3->v).332 0. 17 70fl»-» 
NMB ( 80 MHz . ^ fit. CDC^, ) ; 

3.3 2-3.7 0 (9H, id), 4.95(tH, d, J-4.8H»). 



5.d0(lfl, d. d. J-4.8H«, 9.6Hz >. 6.1 0 ( 1 H. 
d, J-9.6HS), 6.8 5 (IH, s 7.1 5-^7.3 5 (169; 
m) 

l^^fV 2 4 

7 — T 5 >' - 3 - / y^*yi3ji^ii^=LA^^f-A^^ 
3 - - 4 - *A^>Kxfi|i^7x^j^/^A' 

X ^ ^ : 

Sffl-fky>'l. 1 2^*tt<b>^i^i'2 0«^*C« 
HIL. 5Ki*Tt^9i>>'l. 4 5»^taiiL*o MflK 

t*3 o^M«»'L - 5 oTc#c*«i-i-*o i>:v--e7 
^A<i. oy^^:^tf«<b>^^vi oiUitnx.-so 

ti»CX2l^fW. *i*T«C -C 2 ^iW«fr-|- -50 

Tjrci^^L. ««* / ^ y - A. 4 4«lT-i-* o 0 

t:-t:*l^M9ll|tLt:i9c2%T2 ^m^^f^n^i^ixi^ 
l»itra©ai-e3 o^tjtiiti-^,o ^^k^^t^^'-cftft 

A7K-CpH=7. OKiPJft-f^o «fl^««ia*e§ L 

^0jt4^>i'C-2oo 1 5^tMiiil-t*(JS£; ^ 



X'*V-ft«^^A.) gW«D3 5 Oa^ili^^ 
IB( ^ 3 - ) ; 17 8 0CW-' 
NMK( 80 MEs, « CDC^, ): 

1.7 0 (2H. b.s ). 3.3 6-^3.6 5 ( 7H. m ) , 4.7 0 
(IH. d. J«4.8Hx). 4.96 (Ifl, d. J-*4.8Hs), 
6.90 (Ifl, s). 7.20-7.40 (1 OH, m) 
2 S 

7-7X;:rA'T-k>'T« K-3 - / h'^^^A' 
iK i=vnfiiA'-3 - -te7XA-4 - *>n*^5^B|-;>7x 

- 3 - -fe^XA - 4 - *A'lK5/9Jv^7X:a>l/>f- 

^mL^ ;:*tich»j73i — A'*.^7>r>'8i8.iv 
&cj^3^^b^hV^A3iiiy^in^. 5t; -e2o 

>t»C>^>u^y;«-:»^1fw-h . ^^j^i^ 5 8 0 IV 
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*i^T5 *««*t? pH =5. 0*CSi«L«<fc / ^ 

Lm^^m-t i> o mt^ ji^c - 2 0 0 20 ^-c 

1 8 4 flV^H % o 

IB( J« 5^ 3 - ) ; 1 780 cm"' 
NMR< 80 MHx, a ffi, PM. CDM,) ; 

3.40-3.65 (7H, m), 5.0 (IH, d, J-4.2Hs). 
6.7 0 (Ifl. d, J-1 2H« ), 6.8 C Ifl, d. d, J« 
4.2flx. 9.6Hx), 6.1 5 (IH, d, J»9.6Hs), 
6.80(lfl. s), 6.82(1H. d, J»12H2)»7.20 
-7.40 ( 16H. m) 
^^fS 2 6 

3--b7JC.A-4 - *^jK:^ei*:>7i — -w^y^A^ 
Jt ^ : 

3/2«^K:jft»Lx 2:H*c^?frTt^>>5>vO. 2i«/ 



ll$6aB859-184186(13) 

A/ - 3 --fe.7XA - 4 - ^A^iK^'iSli^^x^A^^ 

^>vij^^/ui 5 ow^^-g-trJfi^k^f-i^i^ 1. SB/ 

^%Kmm\.ftmi^^ K - 5 oic-effiT-j-* 

10^|BJ)o - 5 0t;X*30^^, o-5t;-C2 

^iHI«»«-5oicicit^L. RiSift*-5 0t; 
k:^^^ y ^ y - A^ 2 ■i^>K«»Di-*o eJ^i^t? 
- 5 0 r-c 3 0 ^wj . 0 — 5 1: -e 1 i^M«*it«. 

^?ajt^7K3«^5rtHi^. |sj©ft-e3o^«»-^-:&o 

i*U«i8«£B-r*o*D*^A.C-200 2^-C 

7 3 a^^r^lA: o 

IRC 3 — A'): 1780 CTi"' 

NMRC 80 MHs, ^ PPM, COC^») ; 

1.7 5 (2H, b.s ). 3.4 0(2H. b.i ), 3.5 6 (3H. 
s). 4.7 (IH. J»4.2fls), 4.9 (IH, d, J- 
4.8Hz ), 5.7 5(1H» d, J-*12Hx ), 6.8 5 (IH. 



d. J»12Hx ), 6.90(1H. s), 7.2-7.4 (lOH, 
m) 

7-C 2-( 2-1- ij^j^T$-/^T-/-A.- 
4->f-v)-2-i^^o-fA^:i-**V>f ^yr-feh 
KD-3-»^ — A^-3--fe73:A-4-:*A' 

2-( 2 - hi;>A^T$y^T*/-A^-4 - >f 
A^)-2-l^>^«o>fA^;*-^f»5^>f 

{tf4:)192i9^ 7-T5/-3-tf^>u-3- 
-fc>fxA-4 - *A^jKyfl|^?73i^A^y^A/i^ 
^A'l 20«?. XtJ^l KDz^v^-Ci^Xh »;t 

A. 5 0 iS.it 7«^i^vi 0»/iC^g»U^i^ 

"f^>o •>^^^^i»-^*v^*A'iK':^'1:i K7 5IV4: 

-&-tr«i^b> l■^tJIli^.5t:-t^»««»-r^>o 
«ffiT«jau. fi^(»x^>i.5 o-^icffi^w-f^o ^ 

®'t-*o*0A^A.C-200 Sy^C^ihA/x 
X - ft« in ^ >!. ) -Cfflfl L i 2 0 0 «jr«:^3to 



IR(:r;^3-a.): 1770, 1 7 4 Orr l 7 1 Ocw"* 
NMR(80 MHz» ^ it. PPM. CDC^a) : 

1.30 (9H. 8). 3.50 (2H. b.s), 5.0 5(1H. d. 
J-5HS). 5.20 (IH, d, J-Sflx). 5.40 (IH. 
d. J->1 4.5Hz), 5.90 (IH, d.d. J»5Hz. 
9.5Hz ). 6.9 0(2H, b.s), 6.6 5-7.1 0 ( 1 H.m) . 
7.1 5-7.40 (26H. m ) 
H^fl 2 

7-C 2 - (2 - V "j^A^reyf^ry-A^- 

4-.^>u) - 2- T4E^A^3l'**:^-f«yT-thT 
^ K3-3-l^^A^-3--fe:7XA-4-*A^»K 
>^«-^7x-/i./^^x^-7^^(.:i^xAl4(*:) : 
t^^K ^ 2-(2-h y^A^T 

^/^T'/-A^-4 - >fA^)-^2 - r-fe^A':!*-* 

IRC ji.;^ 3-/1^); 3300. 1 7 70 on-' 
KMRC 80 MHz, a |i, pPM. CDCL^,) ; 

2.7 6C3H, s), 5.0 ClH, d, J-4.8Hz). 5.2 C 
IH. d, J-lOHz), 5.4C1H. d. J-<*16Uz). 

5.8 ClH, d. d, J-4.8HZ, J-9.0Hx ). 6.8 ClH. 
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8), 6.9 (Ifi, s), 7.1-7.3(2 7H, m) 

7-C 2-( 2-T$/f-T/-'A^-4 --f-v) 

7--C 2 - ( 2 - h U^A-T^y^T*/-^- 
4--C>^)-2-tr^<n^^;i-4l^-5/-f $yT-feh 

2 0 0 t T ^ y - 0. 4 «/4»k:«» ^i^T. 

IB( a - >u ) : 1 760OB** 

NMBC 80 MHx» 3 {jft, PPM, DMSO-d. ) ; 

1.1 5 (9H. s), 3.5 0, 3.8 6 (2H, ABq. J- 
17.6HX ), 5.16(iH. d, J-5Hx }, 5.35(1H, 
J-9H»). 5.60-5.78( 2H. m), 6.75-7.10 
(IH. m), 6.95 ( IH. 8 ) 



1$6ft6»8-184186(l4) 

7-C 2 - ( 2 - h y^A'T^y^TZ-A'- 

4 - >rA^) - 2- i^^<oma^^«^5^^ ^ yr-fe h 

K)-3- / h4''y*A/»K«si/i'>«f-/i'-3 - 
2-(2-h»;^A.T$y^T/-A'-4-'f 

--k^J^A - 4 - ;J».viK:^fi|i^7^ — A'/^A'^t 
J^T^A^l 8 liv/Al^l - II Kndt^-y-<i/Xh y 

TZ-A.e 7«?tJfl4k^^»^>'20»<»c«lilL* 

* o V n-^4^-yA'jJ»A^iiei?-f. « Kl 03 

iy*^trffl4k>:M^>' i»^*ai^5T;t?««tflHf 

i-&o «flETdll8Lx B^«:ii>A^3 0«/K:j»J»L 

jt^A^c-eoo 15 ^-^um-r * ( * ; »• A. 

:ty-ftfl|a:^A.)o §dd«9l 0p«V*«^o 
Ill(^5?a — ^); 33 00, 1 7 80ai~' 



NMR( 80 ME8, a fit, PPM, CDC^s ) ; 

1.1 6 (9H. s), 3.4 0-3.7 0 (7H, m). 5.1 0 ( 
IH. d, J»5Hz). 5.8 (IH. d, d. J-»5Hs. J 
-9.6H2 )» 6.8(1 H. 8), 6.8 5 (IH, s ), 7.2- 
7.4(2 6H, m) 

7 - C 2 - ( 2-T^y^T/— A^-4 - >fA/) 
-2-Kr-^P-fjW3r*5/-f^yT-khT^ KD- 

3- / h4r3^*A^iK^A/p»^A'-3 - -fe73iA- 

4- *A^iKvfl|^h9^Aje: 

7r-C 2 - ( 2 - Y ij^>ur$y5^x-/-A^- 

4 - ^fA/) - 2 - kf^<p>fA^;f4^V'( ^yr-fe h 

KD-3->h4ri^*A^«K-A->i^^-3- 
■kyjCA - 4-jtrA^]K^fl|-;>7£AA^/1fA/X.7t 

^A.20 0iV*T'=^y-A^o. 2»^»c»»fU. 

•C^JfrTh »; 70 Pftl«2«<%»|^, W©«-C30 

-«^-ft»2a4«i>*ci&iiiu. z ikm-^n^t 

y 'J^A:jc-epH «7. OfC«iE-^-&o *»tB^fll 



a: 1^ A^ -trfife V ^ >r ^ HP-20 1 5 k: 
S6aLf««4-t?»o §6^7 7^'7 3i^ ^ 

HI L. a 6 3 ^p^#^o 

IB( >i a - A. ) ; l770 o«-» 
NMR( 80 Miii. ^ If » ) : 

1.1 5 (9H, s), 3.4 0 -3.7 (7H, m), 5.0 (IH, 

d, J-4.8HX), 5.8 (IH. d, J»4.8H8)» 6.8 ( 

IH, s) 

6 

7-C 2 - ( 2 - T^y^T'/-A'-4 - ^A^) 
-2-k'-^n^^*4fS/-f^yT-fehT^K]- 
3 - ( 2 - / V^'yi7A^^=^J^^. ^A^ - 3 - -fe7 
XA - 4 - ^A^iKv^h ij 7nBfi^Blttl( >'V« 
Itf*^ ) : 

lB(>t*>3-A^); 1770 €»■• 
NMR(80 MHs, a ft, PFM, JDMSO-d, ) ; 

1.20 (9H, s), 3.4 (2H, d). 3.6 ( 3 H. s), 
5.0 (IH, d, J-4.2fl» ), 5.7 ( IH. d, J-1 2Hx). 
5.80 (IH. d. d. J«-4.2H8. 9.6Hs ), 6.7 (IH, 
• 6.8 (1H» d, J-12H8 ) 
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4 - >fA^) - z-r-^^A^^^y^ ^ y r ^ h r 

jt^ lie y est 7 X. ^ / ^A^^jK^ji, ( 5^>'«ttii:): 
2 - ( 2 - h 9^f^A'T^y^T*/-^-4--f 

120B?2ita^7-T^y-3->^>v^;4'- 

3 - - 4 - *A'rf^i^eiv?:73i=A^/^A' 

^ K 3 0 «Vt #tfifi<k ^f-u-v l«<^X»iL 

5-C-ei$^t«l1i-r:&o L2. 5 * HCd 

IK(3iv>3-/^); 1770, 1740-1 71 0€»-' 
NMA(80 MU«. 3 fit, PPM. CDC^») ; 



99IW3!r^l84186(l5) 

2.20 (3H. s), 2.2 6(3fl. s), 3.54 ( 2H.b.8). 
5.05 (IH, d. J«5.0Hz), 5.75 (Ifl. d. d, J 
-5.0H2, 9.0H2), 7.8 6 (IH. s), 7.90 (IH, 
s ), 7.00-7.45 (27fl, m ) 

nmif^ 7 tmmK 2 ' i 2 - h u^>^t$/^ 

T'/ — A'-4-'fA^) - 2- T.A' 4^ A' T «^ ;4- *^ 
•^-(^-^ft«A0e)t1l5-f67-T^y-3--te7 
X A.-S|^f#:.^:ffiW>t 8 - 1 lOit^^^ 

^ * o 
fl^fi 8 

-thT* KD-3-/^>^^;r-3--fe:7a:A- 
) : ' 

IRC^S^a-A-); 1 770, 1 740-1 71O«i-^» 
NMR(80 MHs, « fflt. PPM, CiXZ^, ); 

1.25(3H, t, J-8US), 2.26(3H. s ), 2.48 
( 2Hp J«"8H£ 3.5 5 (2H. b.s ), 5.0 6 ( 
IH, d--5H2), 5.75 (IH, d. d, J^-SHs, 9H«). 



6.85(ia, s). 6.92(1H. s ), 7.10-7.42( 
2 7H. in) 
^16 {^9 

7-C2-{2 - y 9 ^A^T ^yf-T 
4 - >f.v) - 2 ''^ J^i'^)A^it^i^A%JT-^ 
\ 7 K KD-3->f^/u^j*--3--fe7:tA-4 
-^A'jKl^lftvA^ :xi ju / ^ ^ ^ ^ V y ^ 

> : 

NMB(80 MUs, * PPM. CDC«.) ; 

1.20(6H» d, J-8fls), 2.24(3H, s ), 2.70 
( IH. m). 3.5 0 ( 2a» b.s ), 5.0 6 ( IH. d, J 
-5Hi). 5.7 5( IH, d. d, J-5Hi. 1 OHx ), 
6.86(iH. s), 6.90(1H. s ). 7.05-7.35( 
27H»ni) 

^v^n 1 0 

7-C2-( 2-hU^>wT^>'^T/-A^- 
4 - ^>^) ~2 - iJr^Na-fA':r>i^-f ^yr-kh 
KD-3-/f-A^^;*--3--fe7XA-4- 

* ) : 



NMR(80 MH«. « PPM. CDC^,) ; 

1.2 7 (9H. s). 2.26 (3H. s). 3.3 5. 3.6 5 ( 
2H. ABq, J»16fl>)» 5.0 3 (IH. d, J-SHi). 
5.78 (IH. d. d. J»SHx. 9H«). 6.90 (IH.s). 
6.9 5 (IH. s). 7.1 5-7.40 (27H. m) 

1 1 

7-C 2-( 2-hy^>uT^^y^T'/--v- 

4 - 'f/^) - 2 ~ yH: ^ A Hr ^ -y A % / T-k h 
y K KD-3-:cf->^^*-3--k7JtA-4- 

i* ) s 

IR( % B — ) ; 3300. 1780, 1740- 
1 7 20CW-' 

NMR(80 MHz. 9 «[, ppM, CXXl^, ) ; 

L20(3H. t. J-8H ), 1.25(9H. s ), 2.70 
(2H, q. J-8Hx). 3.4 5 (2H. b.s). 5.0 5 ( 
IH, d. J»4.8Hx ), 5.70 (IH, d. d. J«->4.8Hs. 
J»9Hr). 6.85 (IH, s ), 6.90 (IH. s).7.15 
-7.3 2 (26H, b.s ) 

nmn 1 2 
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^ jL ^ /u ^ 7^ - 3 - •fe7:ti.. - 4 - /lA'iKJ^BIh 
- 2 - r-te^A'*"^^^'! 5 yr-tehT 

|. i;7°pfil^S!iflfiEET2 0t;'e«4dU^ ftSt 

IB(^^-i^3— 1770 cm-' 
NMB(80 Max. « PPM, DMSO-d. ) ; 

2.1 6 (3H, s), 2.3 2 (3H, s ). 3.7 5 (2H, s ). 

S.12(1H. <t, J-4.8H*), 5.68(1H. d.d.J- 



»RI«S59'18418G(1fl) 

4.8H2, J«7.5fl« ), f.lOdfl, s ). 9.78 (IH. 
d. J«7.5flz ) 

%mm\ 2^H«K:«l&^«>«ai**^^3---fe 
oo»fllK:xo^*.U. d^<o%m^\ 3—1 60 
«^6^ I 3 

7 - C 2-( 2 - T^^>'^T/--^-4 - -t^) 

-2-:/ofc^:4-y-^J^3^*i^^$yT•fe^T5 K3 

-3-/f-^^*-3--fe7*A-4 - ^A'lKv 

IRC^i^a— A*); 1 7 60cm~* 
NMR(80 MH«, « «!• PPM. DMSO-d,) ; 

1.25(3H. t, J-8Hx), 2.26(3H. s ), 2.5 0 

(2H. q. J-8H»), 5.05 ( IJi, d, J-»5.0fls>. 

5.70 CIH, d.d, J-5.0HX, J»8Hs), 7.05( 

IH. 8 ), 9.8 0( lfl» d. J-8HS ) 

^nn 1 4 

7-C 2-( z-r^^f-T/-^-^ - ^A^) 

-2-'^y:/f-»J.A';!l-4^3/-f$-/T-fehT? K3 



-3 - ^ ^ f- * - 3-* 7X.J.-4 - A-n'iKx 

IB( ^ -J^ ) \ 1760CBI*' 

NMB(80 MH», « it, PPM, IMSO-d^) ; 

1.1 5 (6fl, d. J«7.5Hx ), 2.3 ( 3H, s ). 2.6 5 
(IH, m). 3.70(2H, b.s 5.15 (IH, d, J 
-5Hs)p 5.70 (IH. d,d, J-5Hs, J«8.2H*), 
7.05(1H. »)• 9.85(1H, d, J->8.2Hs) 
fliei^ 1 5 

7-C 2 - ( 2-T^y^T/ — ^^-4 - ^/f) 

S-^f"/*'^* - 3 - -t7XA-4 - ii ^ y 
M)7aP(»aiJa(5^:^«^«^) : 
IB(3i 3 --v ) ; 3300. 1770«t"* 
NMB(80 MHx, « PPM. DMSO-d.) ; 

1,2 0 (9H. s), 2.3 0(3H, »), 3.7 5 (2H. b.s). 
5.1 5 ( IH. d, J-5H* ), 5.70 ( IH. d.d. J- 
5H*. J-9H«), 7.0 5 (IH. s), 9.8 5 (IH, d, 
J-9H«) 

1 6 



7-C2-(2-T5>'^T/ — A^-4-^A.) 

-2-tr^<a>r>«/;i-*s/-f $yr-khTS K3- 

3 - i^/u^.*- - 3 - -fe7 XA ~ 4 - ^A^iKxBI 
h9 7ooftfl|Jfi(-:x>'4^<^(*:) : 
IR( 3 - A^ ) : 17 60 011"* 

NMB(80 MHs. 3 it. PPM. DMSO-d.) ; 

L20(3H. t, J-8H*). 1.25 (9H, *). 2.70 
(2H. q. J-8H»). 3.70 (2H. b.s), 5.15 ( 
IH, d, J-5Hz). 5.72(1H. d.d, J«5Hx. 
J-8HX). 7.1 (IH. s). 9.80 (IH, d, J-8flx) 
H 1 7 

7-C2 - ( 2 - hy^A^T?y^T'/-A'- 
4-^>i.)-2-r*f>^!*-*-:5^-f ^yr-fehT 
^ KD-3-/f->»'^*-3-Hc7XA-4-* 

^'^W ) : 

2-( 2 - hy^^T^>'^T/-A'-4-^ 
A.)-2-^-fe^A'ir4^5^^ ^yg^fl|(5^X|H4 
i*:) 1 20ivAti^7-T«y-3-/^A^^;*-- 
3-^7XA - 4 - *A'i>fvaifci'^^»^ ^ * * ^ 
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Kf&m Ly ctiK I - \i h' ^ ^ y ^ y :< h r 
*y H M :^ 4 i K5 0«^t#trJfifk>^i^x i mi 

jetjaufcotj^^'j ii ^ ^ a ^ h n L^iSi-i' 

IK( :^ 3 - A. ): 3300. 1770, 1740 - 
17l0o«-» 

NMR(80MH«. a fit, PPM, CDM,) ; 

1.20 (9H, 8). 2.1 5 (3H, s ). ^3(3H. s), 
3.55(2H, b.«), 5.05(1H, d, J-4.8Us). 
5.1 5-5.3 5 (3H. m), 6.85 (IH. s ). 6.9 5 ( 
IH, d. J«8H»), 7.15-7.35 (16H, m ) 
1 8 

7-C2-( 2-hy^A^T«y^Ty-A-- 

4 - 'fA' ) - 2 - kf-'^B^r -W'^^r-i'-f € ^THe h 
KD-3-/f^A^^ji'-3--fe7JtA-4 - 



NMfi(80 MHz, d PPM. COM,) ; 

1.25(9H, s), 1.30(9H, s), 2.35(3H. 8 ), 

3.5 5 (2H, b.d). S.lOdH, d, J=5Hz), 

5.6 0-5.9 5 (3fl, m), 6.8 5 (IH. d, J-8Hz ). 
6.95(1H. s), 7.20-7.35 (16H, m) 

19 

7-C 2 - ( 2-T*^y^T/->i.-4-^/i.) 
-2-T^^^>«^;4-4^.V^ ^yTHshT^ KD - 3 
->^/u^;*--3--fc7aLA-4 - >!^/^^>-fi>tr 

7-C2~(2-hi;^A.T$y^7»/„^^ 
4 - -fju ) - 2 - T-te^A^;*-*i/^ ^ -/T-k FT 
5^ KD-3->^^^;i._3_-fc7j,^_4^^ 

1 D 0«yl:T-y-A.o. l«/«|»K:2BIx.^k 



1 OMiKmmL. *^tT 5 ^MMlK:h h U A* 
pH - 7. 0 »C0|ig-^^„ 

A-e<£«-f6, ««s«@La»* 

3 8 ly «r^i ^ ^ 

IB( ;i 3 - A' ) . 1 760CTI-' 
NMR(80 MHz. d ^, ppM, CDC^. ) ; 

1.25(9H. 5). 2.20(3H. s ), 2.35(3H. s). 
3.60(2H. b.s). 5.10(1H. d, J-5fl.), 

5.70-5.95(3H,m), 6.90 (IH, s ), 8.25 ( 
IH. d, J-8HZ) 

7 - C 2 - ( 2-T^^y^T/-A.-4 - >fA.) 

-2-tr^B>(^;^^.^>J5y^^|,^^, KD- 

3 - /'^A^^;#--3 - -fe7JtA-4 - *A.,Kvfi| 

NMB(80 MHz, d ppM, CfX:^.) ; 

1-25(9H. s), 1.30(9H, s). 2.3 5 ( 3H, » 
3.65(2H. b.s), 5.10(1H, d. J«5Hz), 



5.7 0-5.9 5 ( 3H, m), 6.9 5 (IH, s ), 7.60 ( 
IH. d, J»8Hz ) 

kk ± 



mm A ^mmm^^^tn 



= MM 




im± 'h m 9 
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PS fU 5 8 ^10 n B 

1 . 3^ # CO « 3^ 

3. tt je r i # 

4. ft a A 



Jib ..^"'^t 

& « (6 8 7 0)#ad: ^ K H 

»r ± [f:^r^ 

ft € (7 7 5 6 ) #3M: iS( if S^^^i^vl 

ft 0f H Jb fli^ 

ft « C 8 68 2)^«± /h » « ^-V^VH 

*ijE^^<oa# /^^r^^ =J 



^IS«0 r|69i<D^I»:Q:Sl99 J oil 
7. miEOfHn 

J t *i 

»7 M« 9fT. 



